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NOT IC I.

When L ’S .  (,uvernment drawings , speciheal ions. or o t her data are used
fur any  purpose other than a definitely related (owermuent
pro curement operat ion ,  t he Government thereb y incurs no
responsibi lity nor any obli~~t ion whatsoever , and t he tact that the
Government may have tormulated . furnished , or in any way supplied
the said drawings, specifications , or ot her data is n~ l to be regar ded by
implication or otherw ise, as in any manner licensing the holde r or any
ot her person or corporation , or conveying any nghtS or Pe rmisSion tti

manufacture , use , or sell any patented invention that may in any ~ ay
be related thereto.

This tinal report was submitted by Technical Training l)ivision , Air
Force Human Resources Laboratory . Lowry Air Force Base , Colorado,
S0230, under project 112 1 . wit h HO Air Force Human Resources
Laboratory(AFS€), Brooks Air Force Base .Texas 7$235.

This report includes the citation and illustration of products and
manufactures , by name, for clarity and illustration of specific points.
This does not necessarily constitute an endorsement ol the product(s)
by the United States Air Force.

This report has been reviewed and cleared b r  open publication and/or
public release by the appropriate Office of Information (01) in
accordance with AFR 190.17 and DoDD 5230.9. There is no objection
to unlimited distribution of this report to the public at large , or by
DDC to the National Technjcat Information Servtce (NTIS).

This technical report has been reviewed and is approved hr  publication.

MARTY R. ROCKWAY , Technical Director
Technical Training Division

DAN 0. FUL(;HAM, Colonel. USAF
Commander
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Item 20 Continued:

An informal survey of USAF t raining compatible with multiscreen presentations was conducted to determine
types of control techniques that would be of benefit to the Air Force. It was determined that no one system would
be appropriate in all situations, Most of these situations could be dassitled into two categories; first , those in which
the student or group of students required more than one simultaneous visual and, second, those in which teams of
students required synchronized but different instruction. The first category could be divided into one group that
required com plex presentations from the beginning and a second group that required less complexity initially, but
the com plexity could be expected to increase or vary .

This report describes (a) a system for controlling multiple images that can be assembled in modular fashion
starting with existing equipment and systematically adding components as additional functions are required, (b) a
more complex system for controlling multiscreen presentations that requires a considerable initial invest ment of
money and personnel, (c) a team training configuration designed to provide orientation or theory to sn-all teams,
and (d) a configuration for providing perfonnance oriented training to teams.

The discussions are limited to techniques for implementing the instructional strategy. There is no attempt to
present data regarding the instructional effectiveness of the strategy . A summary of a classroom field test and
evaluation of the usability of the modular configuration is included.

In order to provide usable guides and still keep the report down to a manageable size , the description of the
first two systems are locused on hardware considerations. The description of the third is limited to a brief functional
narrative. The discussion of the fourth focuses on courseware development, In any application, attention must be
focused on all three aspects but there is enough similarity between the systems that it is felt unnecessary to discuss
hardware, courseware , and function for all systems,

For the convenience of the reader , the detailed information on the specific systems has been placed in
Appendices. Appendix A provides detail regarding the field trial and evaluation of the modular syste m described in
Chapter 2. Appendix B provides a rather detailed Operations Manual for the complex multiscreen system described
in Chapter 3. Appendix C provides a digest of the development of the specific courseware employed in the team
teaching application.

This material was developed in response to a specific request and was wr itten to provide some suggestions for
agencies considering the initiation of multiscreen or team training media programs. As a result, it is intended as an
applications guide and will probably be of rather limited interest to the general reader.

This report is intended to be used in conjunction with AFHRL-TR.75.37, Quality Assuranee of Media Devices
a,wJ Coursew7e and AFHRL-TR-75-68, Techniques J ~r Generating Instrucnonal Slides.
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lOL 1R SI STI MS 10K CONTROL I ING MU I TISCRFF N
OR 11AM I RAINIM. l.Rl:SLNTAIIONS

I. INTRIflR’(lION

J’his effort was initiated in response to a Request for Personnel Research ( RPR 7S 20~ im omim the
Opemations Training Support L aboratory (SA(~i at (‘arswell A im lorce L~mse . Ie~as I- t im - lamm t .ind back-
ground, the initial paragraphs u t  that RPR arc quoted as follows:

I. B Ill lt’s’hauques isit I tmlmim ~ \iuiii ’.s - meetm %Icst t . I i t ’d I’m si~ t .IiiiS lii l~ s i t ’tO t’Ifll .tiisi Pt twt i t  l tm ~
n’t i ueiis’nal ~i..i ii ma t .

—‘ I’ROHI I SI Mon m t .l l ltlmi~ %I’i)UCt I~~~S R’l)uIIC h i t ’ ptC%%’ l It at i I l f l  t ’ t  multi ’ than ~‘ne \ISII .I l t l l i .I? ’ s’ ‘i

%II%agcc wilti tt Is ’Ii’ tu sh oUt ’ % I’,u.It iVmiipui mit ’nt. I In’st’ 1113% CtitIsI’ .t of piCts.i III iIil .It~CS aucui m lI I5~ iiIt ~ t in
verbal III.Iti ’Iljl - St i lt’ III.It It s  .1 s s  sIIII~~.II1 iq..tl 11% lC ?t ’ lld S . tO l l t  p.11.1 lii C )St Is i t  i_mIs — t 51 (t i lt I .1 il ls .Iss ’ s ’II1 j\I IIItSI

ti~ plu s h III ill ‘. e,t’ .iI rn_mi s i  Ill I l’n’ st’mi I . ut e%-CIIIpIIII . amhtt puisi l i s t  III ‘U s b  IitI .t~ t’ s is si ’ s i’ lilpls’\

ht ’s I i i i Is . t t t i  i t t_ t i  It Is fbi .IsCbtiIpli%licd I’’. t ime 111.1101 II’, ~‘t t -S ‘ii i l , I tnmI l l  II1 .~ .lti ~Ii t i ’ l l5 It is .t lss’ s~ t u t u ’

~o niunmmn~r ii tw i t it t s itOnC that the resultant mnsi erut tend Is’ t~u’coitus slu timisuuted t’~ I ,irt’ it  I’ mill ~s

si used. Rc~ s’ii t plio int ~ .t .iphis- aunt CICilts’ tilt dt’i Cis ’)’ IiIt ’ l lt s t Ill ~ 1t ’t 15 1 C I s s m IlIs ’ Is  il l Isms ’Iii ,i its1
Css ’Ils ’IIlIt.II tiit’lhsis)i s st t:eIi etatI l ’ mI Il ls1 )t tt ’ ’~Ctlta t it ’ ll .

I ())4 J t ( 1  1% ~, ) )~,‘ .st ~~s’~ 1155  SI s iuk) I-it’ to ~t~’t u’tsil’ )lt~s~ s’~f l t I s ,s lils i I s s  l u t Is t  l iss  t ot  n s rIs I , m fmlm t z i t is i
pteSent%fls’ uomiip~’und .11151 ssiii iptt’~ sism m,m t mIll .i~~s’ s i t o  .ti~ si iitu mi t i l t  s ’~~s l  . I t l s ’ I t . I I  s . I j ’ . I t ’ t l t l i  s ’I I S 1 i
hm,imlI lil t ’ I ss lhm It ’S . Iii, ’ will iiiuiimst t’ l’s’l Ii lim e l(’i t’ls lpIl ui’iil t i i I t  flit chi p b s  5 s f  II’ . S I’~ P~°’ 

itlt ’ I s ’l IlitI iii

‘s ilt ’S’ It ~‘I t ‘sit I I  I 15 5 115 .ittst . I f ssS I s ’i sis ’ t t ’ ts ’ ) ’ t i it ’I it ts ’~ im Ibis ) Iii’ s If IA 111t h l it iii, ’ , I 5511 s ,  i lills) ( i t s  ~% ml) its ’
LI I I l I .Cs i  uItltl fl i t t t ’Vt ’ ts s ptlIs ’IiI s ’t  l bs tmamnunc ~~ t~I~ i~s t ’  .11151 hlIs ’ii i s’~t t t s  s , l  I s ’ s l i t t iS s s i s s l l  1155 s i t  Is

Prt ’!1t’lima m lul l) Ill ti l t ’ Intl I lis t  itimi.il SI It  LI Ii’ fl i’~rt is t ilat ill t t ’ lit lOll it iii itt’ s iss  ‘‘ it’d i~’ )~f s l h is . i ts  sit Is ‘51 SI 115

amid upitai mfl~ ‘5 ~~t I ii mmii s ’ i tml .mI hi ll amid s s t  m i t t  sit St ~~il .l)

4 . PR) SI \ 1 S I t U  i)? - l i i i  tR I ~~Itlh’ lii i’ st . t t s ’ i ’I f i l s il il Ci ls i s  I, ’ s C i t s i s i s  .01st )‘l (’st ’IlI

t~tmiujtsiUlltI .111(1 s i SIII) i lI ’\ IflI.I~ t’’ tt ’s t ’lil %llt is ’ % . I t l s ’ iIS III t i t I ’ f I i Is I bs S ~’I Spil ls . Us  01 s f1111 - Ills ) s u l i s t  I . I t Iu l l t s ’Iut

t ’oIfl m liliIut ms’ s ILISI ’ li s im Iit’t’mi s . I ) ’ t I . I IVSs t  ~i im f ’ 5 t s  St I I . i I IbIt t) ~ .I t ’ t ’ l l s ls ’ It is t’ s’ l i t i t ” ,t h i l t  ~.i S I C I U u I  Is

pts ’ t ’ t l i l is smmd I~uIi nit t uet s.I i l  lii ’ t t s is u m imt ’n m t ’sI I hi I it iii III.Ik C the Cs’Iit ’t .11 is ’i l s it 111th t’ ss ’~’ It 15 1 Is It s i t

I I . I i l l I t l t ~ j’ rogr.I uu s (‘s s hl Is S t I l i s It ~ ims i s ’ f f~ s t t ’ lit t i l t ’ s i s s l l s ’IIts .11151 ~ h lssIs s Ci . I p imIs m esl t t is i t , ’ t ’s s ’ \ I s f s  Ii
Iis’t ’s t ’  Is ’ I-It’ 5% ‘ t s u I l . i t  Is _t il t sisi s LI tIIi’ f l tu ’sI m u .t u i t ,IuIli s’ i I t l il s ii,i l’Is ’ I l S i u t s  s\ i IllIbl .IlIsiS Is ’ I l k s  Is it , i I I t , I ’ s  s ’i
It.

S lIL1INI( SI I t)RI ( 5 5 )  ~I is mmii it-ipa lest t h u  sls’s Illibt ’Iit,IIIs ’ut s~ ’t m lst f ’ t ’ sts ’it’Is’pt’tI t i i ~ m ii s’t mlsl
5104 5 51 )ifl i s 5 ’sIlilI ’ S ,iiiil I s ’ s h i l i I s )IIs ’% ili,II bUlls) I- It’ lt ’ ,Isi%hi I I I ss ’I )‘ s i i . I ts ’si h i ts ’ s ’ t i s l ’ l l t i ’ (‘ S \ I I t . u i t I t I l t
)it i l t l  .1111’ \‘s tnt~ ‘5, 11115 ’ 111115 55 .111011 ii sitilti (its’ t t ’ I4 UII5’St Ill s \ ’ I l ss lh lsf .IIIIIt’ s’ SiSmIl l ~ s t i le .‘t lIt II

tC~ lIiisiI~’t i  Uit s ’ tIS ,%I’ I5’ t ’u i i s t t . t i l t ’ j ’tishi .iI’iht i ~ sit SIts s s 5  It is .ui fut) ’lt

(i Ill SI I 115 h its ittmtt ~ 1h 15 u111 155 ’S Is ’  mii,ikt’ t s ’ .istiIi It Iul.II’is’ SIIs ~~s’ sUs ’ IiS f s ’I Is’ ..liIIts.II ) ‘ I s ’s s \IIIICS

111.11 stiUtil 011)115’ i t  I t Il l imlit ’ i’ll Is tCl is t 111sf I’ll CCI s lIt s’ it II hts IlIl lu s t  u’ .l%lflt ’ s S ~‘s l Is t I tui s f Il ii lit tIlt’
)‘.IsI , t’ i Itirt S h asv hit’S ii tui~slu’ I li ii ii 5s ’ t C I s~s f l  t I I s5  Iii t ’ mmutui ’ u’i ss ’ l l t t ’ s it so musi ’ lt - s’si I h.i m I fit’t s s ’t t  Isi mi s s I l’t’
Cti l t iCtbiI% Iiiustt liuiriItt’St m mmI ~i s ’ I1

~~
’ llt US -SI il.II11IIIS ~‘ l t ’CI .11115 Ptt’stiit tt ’sO I I Is t ’ tmt tu i t ~ I l s ’ ll’ I5 ’i)UlIs ’

m i m al Ii t s l l t i ptt ’ \ 5 1511.11 t I l i . I t s s  I t s ’ is ’ tts’Cs ’ iiIt ’ pl . IsI ls ,t ). pi (t s ’t’dt i t t ’ s Itli msI IS’ iu is l i t t ml t ’ i t  Is ’ s s ’t iss l 55

uimahips ’it cr .1 iisl t’t) uipni u’uu I b0 ill s t i l t  lii I lit ’ 11111 1.1 1 s f 5 5  s’Isipmiut’ iii sit 
~ ‘l’ It ‘I is,Ii ‘it Iubt ’s t I,IIs’si 5t ’i~ I l s I t  s s 5

~ t itt 1155 ’ uit i~~fl~ 1.11C r Ill ~hi/i i t js ’ i i til f lit’ tI:IIIllIlu ’ )‘ l5 ’ l~r.Ilhi liii’ t l i i t l . .ilis ’ ii ‘ f l i t ’ it ~i(Ils% i m isi lm s l t ’  iis ’ t si i uhi
ti lt ’ .1,1 mist pm s’ st lht  II ls ’ll lint .1155 ’ I hi’ 10 .11111 s l i ~ IiCt ’ ol lilt’ i’qtilpltit ’ui I .Iuisl mitt ’ ti~tsl,lI Ill ~ s ’I lilt ’ lu s h  lIt
I io ui~ I it ’ ii mscit SIt’ . It Is .IllI mslp.IIt ’st 111,11 t h i s  ilisiti it Ill ub ’,ikt ’ .It .lIlSl~lt ’ t ’5’ s t l l l  I i l t1 s Ii I I I’  115 III .1 ‘5% Ii 111,11
‘till tii.iki’ SUt’Ii )itt ’w’ f l I , u t l s ’ i l s p1 1t h i s . i t  amid s’ f lt’s t iii .

~ part ot ’ t im is request co ul it be t ime t with retin u s  that itt ’ m t ’ in I Itt’ pm I t u t ’SS nt l’t ’ mim ~ pm mil l  i’d .11 t Ime (tit l e
t he request was tece i’ed - Time request for photographic methods ho Lieml tt ait ’ both t lmt ’ ilci elopimment .ini1
updat ing ot’ photographic it itages could he mm~ I b~ intorumation enimlained tim A1’peimdt~ A , (‘a h’ ti otmeu l l~ it ti os
as :m Production lechimitlue (Somilim . I t)75 Smith , llall, s~. Manson, I s)7S~ flmest’ puhli~’at it iims pms’st’Itt ilit’
t eclmniques for nmaint aining bollm aim accept able qualit ~ of visuals aumd recorded ,itislms i and tIm e imme tlinds ts ’t
fostering rcliahilit~ 01 ItlV st’tm Ia (ion S h~ obi am mm ing aiitl nui ft :lmnitmg adt’quat e elect ionic ~‘tin t i u it ii mi ptt I ~~‘ s

These publications were wade available to Operat inmus lu amut i m m g Suppori I abot- atom~ ~
() 151 k :uutl the

teclmniqimes described were deimmoust rated tlmmti ng sl i t ’ ~tSI Is lime piopt ised te c lm imi q mmes ii eli’ compatible ii iih

~ 
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t lmeir procedures. Pt ocedurt’s were irnp lci mm emm te d to statsdardiie developtmtetrt techniques to captt ’aliic o im t Ime
advantages t st capimo ned photos. The quality assurance suggestions were forwarded t ct . Headquarters

Strategic Air (‘onmmna tmd . Offutt Air iur~e Base , Nebraska. “Instructional Systems Development (1SF))
I\tlic~ Letter #1 Qrmalii~ of 

(‘oursew:mre .” dated 3 February ~~~ formmt al lv adopted time standards au md
im made Smith (I t)75 Part nt the otticial Ct’tmtnmand ISI) lnmpleumm entatitmn Plan 3-Th b~ reference -

lime infortnatioim presented in this meport addresses the rt’mnainiimg portioim of tIme request; i.e.. tIme
t’l~ctionmc ctinttol s’i stein required.

An immfortimal survt’~ ot’ tISAF training (compatible with nnml tiscr eemm presentations) was conducted to
detemnune types of control techniques that would he ot ’ henetlt to the Air Force. Following tl ii~. it was
tktermnumed tlm at no one svstt’ mlm would he appropriate in all sit ua tions since t ime type of training varied
ctea tl~ . i’hese situations could he subdivided into two categories: fIrst, those in which time sttmd eimt itt group
of studctmts required immore tii:mit one sitmmul taneous visual and ; second, those in whicim tcaulm % of studemits
required ss mmchroniied, hut different , instruction. It was also imoted that the fIr~i category cou ld also be
dmiided itm lo one group that required coumpiex presentations t’ronm time hegitmnimig, hut that this let ci s.’t

cot mmp lexut v would rem ima itm rather stable , and a second group that required less conmpk xity itmitiall y hut
the ct tt m m plexi t~ could he expected to m c i -ease or v ;mI \  over a period of time . As a result, rather thati
investm~ mting one type of presentat ion system , an attempt was made to describe a famim ilv of system 5 cach of
w imicim represent a type of trainiumg need. In some instances , representative systet mms could he found that
a lready exist withmtm time Air I-orce and expe rietmce with theim i hzms provided sul’lIcietmt hack guituim d so that
extens ite investigation would be unwarranted. In other cases , it was felt that neither the experience nor
docutnemitatmoim were ava ilabi~ to umeet t u e  needs of the RPR in providing “usable guides” that would
facilitate adoption into ongoing USAF training.

1m m brief, t ime following sections of this re port will descrihe (a) a system t’or controUing nmuitiple ittiages
that caim he asseimmhled in “huildimmg block’’ fashion starting with ex ist itmg equipment aimd s~stenmat ica il~
adding components as additional functions Jut ’ required. (I’) a more commipkx 5 51cm for co mmtr oll itmg uimuil ti
~et ecu ptesc mualions that ret1umi res a considerable initial itmvest metmt of money and personnel . (c) a te am m i
craulming coimtigumration designed to provide orientation or theory to s mmmall team ims . aiid (d) a contlguratioum for
providing pt’rformzmm mce oriented training to teanms.

rime dis c usai~um will he l imt mited to techniques for iniplenmenting time instructional strate~~ . There wutl be
no at tempt to present data re~~rdi mmg t ime instructiouial effectiv e ness of the strategy . It is assumed dmat time
usu t ig agency will cotmduct pilot investigations to deterni iume whet imer or not the~ st’ould bent’tIt by
enmp loyirmg the str .iteg~ In oilier words, if the reader feels I hat he has a requirement . Ilmis publication mmmi gl mt

5 
stmggest was s of mmmm i4ei mme nti ng it. The itistru ct iommal efl’icieimc~ and e ffectiveness would have t iu be
determined Lw the user. Representative case s are presented where a preselmtation S~ st etmm was inmp let imentctl
wi t lmi,m aim ongoiumg USA F tra imming env lronm mmetm t. However, again this discussion is Limited to iniplenmentatioti
ct t imsider at iomm s w i t h no at tempt to estab lish whetimer or hot  there was an limerease imm time Jmimoutmt ot lear imi img
on t Ime part of ’ t ime student. This report might be considered as coveting time first phase of a tw o-phase study .
flits report w ill describe nmethod.s ot itmm p kmenting i,mstructional strategies. A second effort would be
requiretl In denmons tratc the results of’ intpletmient ing the nm

Iti atm effo rt to provide the “usable guides” requeste d in the RPR and still keep time report dowmm to a
muatmageab le su e, the description of the fIrst two systelmis will be focuse d on hardware cotmsi deratiomms ammd
t he descriptinim of time third ivill be Ii nil ted to a brief ’ funct ioimai account. l’he discussion of time fourt Im.
per formance oriented team coaching. will focus on courseware deve lopumient. lim any applicatinim , tmat ural I~aitent iolm must be focused on all timrce aspects , hut there is etmouglm sinmilarit hetweet m time s~ stems t imat it IS

tell nisnecessary to discuss haidware, courseware, and function for all svslel mms. Most of time discussion abo u t
developing instrtmct ional goals aumd script prcparatiom m are as esseimtial in time developimmet it iii ummuiltisereen
presentations controlled h~

- digital programm ers as they are for the deveiopme,mt of audio coaching
Likcwi~e, t he recorders and radio hardware devices used to inmplenmeimt time audio coachitmg require care ful
selection and installation.
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II. MOt )t ’ IAR SYSTI M

As umoted iii time um itoductinu , ruan~ uts( .umci’s .ut 1St’ It t St ltm ~tt it IS t iot pm .uc I k ,uI to t’sia hlmst m ,mll ot t imt ~
c l m aiac t er mstmes iii S PIC~ ’ Im t a tm t t Im si stCin at time outset - 1lmei~’ is tttt ~um ,m need to s t . t t  I it-j Ilt ,i ct tu mm paua t ite I~
sm m m m i 4e s\ stein and add to time s~ sienm as time need .mmm ~t’s The ci t m t mumeic m al t m m .mt Let (at the piest’mi t i includes
e~iuttro l it i t c t l t 5  that prov ide f i s t  t l t t i  Time part iculam ~s stein se lected .us mi’ptcsi ’ t l t .ml t t t ’ of this t. i t t t t l ~ ~ t
comm tro l ii Stt ’ t t l s  t s  nm au ketet i ti~ t ime Mumct t im m I ~~V I5i t t l t  of \% it llt’tts.i k ~ Y~t One 1t f the Inahin- t c. mst t tus l is t
selcclmm mg it as tim e mepa’se nt .mtu% e is that t imamly of t ime com npotlei mts . t t t ’ i’tcst ’ t t t l~ listed in 1 A Ct 3 tt ( Tablc ot
Alli tti m c i ,’ \imd movt stt ai  L t t l t . ,iti~ um . Basic I ~ Septem ber I’’’71 and it ms t ,m tt um ii , i m to miuan~ 

L, S- ~I useus .ittd
tI l ,Hlt ti ’ It.Ii Iii ’ pt’ i soi i i t i ’ I It Ii .15 tit’ttmi t ii5l rate d reli ,mhil it~ and t ima int .miumahilit ~ atid its us-i hdit~ teat mi tes am e on
t ime par w i t h  pi t ’se t m I ct , mt td , mt  ~ts limis itt mmo it .n itmmplk ’s timat i t t Ite m tt ,ikes and mitodt’Is .it t’ nt ’t ,m i ~ it . t s t t ’p t  .it~lt ’
It miii’ ut’l~ it’ tlec is  time intl ~x’ nmen t t im at t It ts ms a represetmt at use ii’ m it ’s it I ileti ces t im at imas pi iivemm lii ti lt ’ u m
ct tutsid e iatiot m the pttispectute Uss.’t Siitiitld cs~tuIirui the .o.nl.mbthti ot nrodules l~~t .mti ’. s’. s i t u .ttt ciptt’t(. In
im m s rapid i~ cha mmgut mg m imam k~’ t , t t  tott ules .it c added to .111th It’ll liivt’d ti ommi pm oil umct I ilm i’s f i t ’ que mm t Is

In t he mtm o~lulat ~~~~ lieu t .11 ts ’tt , tim e imm m lal unit is time stammdard SO t t at slide pm oIt’c t ii I - lite ~‘qt mt ptmm ent
used ilunmig time et-sluatio m amiti den mo mtst t . mtt ~ it ol t hts 5’tt mm tigltt.m t ti ttm Wi ’ic si.mtt djtd ls tt iiak ‘il -2s . s i lmc t ’ t lt t ’\
‘it- Ci ~ Ofl I’ A t-i3p. It other mimakes om mimodels at t ’ to hi’ used . iiuke cer t a imm t h at t f me ~ lmavc m c t t t o t t ’ t’ i i l t f  I ol

~‘a pabil m t~ and I hat time cable eo m i t lt’t’ It outs .i ut’ conmp,mt ible it it it it t hi’ r eq um ipi tli’Im t -

Nat rat ion for tIme slides ca um be added timrttugh time ,idduttouu ot ’ a easse t Ic tt’Ctilttt’t I-uguue Ii - \tatt~
casset te  t ct—orders can hi,’ US’iI to mliii t ’ I iI~ .m~I ii the tt .u 1,111 liii , but .uls~ t 5~ aim to mmm at ica ll v at lvam m~’~’ t he sit dc ’
Elmms is tIme basic Ai- .2 coupletl tO a Wolieimsa k 2~ ‘O that ts t~ pie.d of utmits used in USAI’ Icatt iut ig s’i,’ t i W t s .

hit s is tIme i’,ist c s ta rt in g  poutm t. It siioulti be mm ohi ’tt thj t In I imi s po iim t t’ier\ 111m g lS eot ml ~ mt mliii’ it- mt ii t ime
seit’coumtaimmed di’s met’s mii ~u -kt’tt’tl ~ suc im tliim m s as Smuige i i:iit .li iltl Bell atmd ilowell , aimt l l-~isittt ,ut - hliest’
sdt’~’ou mtai tm~’d devices Imavi .i PlOIi’t’ t t t l .  cas sett e ecs s m dc t  pl,ts ct , JI)tI sCt t ’Ct i built into a stttg lt’ mmmi - lilt’
esseim tt al point is that t ime i’oumtt o l sigtmztl s for all of these ut mit s hate hct’t m ~Iei-elopcd in .mcci tt tlaumci’ it m O m ANSI

4 si’an’itartts. ~ti that a pisst~m aims de’~eLo~’~~d omi i-Inc s~ st emu ~an he used oum aimoilmem

In .m mm s use of tim ice or mmmiii e pt Ott ’ ii 015, ii is ci i i cal i t t  .11 tIme miser is able t it use time secomm d t tack t t ’ t ime
recorder .ms a cotmtrt ’I track , stt t tt l , i t  t o  tei’nt dm m u g t ime second ~‘imaimm mel tin .1 ster eo deck \I~~t C,tsst ’t ItS ’

recor dt’ts that h ate sIt1k’ s~ ncimrouiiijtjoim eap.ibmIit~ do umot Imave e~ tei -t ma l I.iCks .msso,.’ ta t cd isit im t im is f t . m ek -

While tiic~ lm .mt .,‘ it u m e t  olihi tut e ammd spt~aket I,I~’LS tim ,m t use liii ’ audio track , t Imes do t mo t i t ase input 5Utsl Ou tput
hacks tot time mnipitlscs Ilmese s~ imc jacks It .msc bt’eim added to time 2 ~ ~O \V .m ttd  2~ t)OAV set ues hi Wtulli’tms.tk
In ef fe5 ’t . the~ pmot tdc a fm al t~t t .mek stereo t’asset te ivmt it tim e .uu mdui u t ill t he lost et track and time iimmpumlscs t ill

he mm pj~’r Ii .tc k As .m iv tirtl of 5% .11 t im g to time rcadt’m , t t t  I uialh .01 ,m m m dmos is ual ~.isse lit’ pla~ t’ t t t’co t

Ut m l i:t ~ .m hal 1.1 rack Imead ct~ t i lieu t .mt mli i i , flt e tapes alt ’ p1.1 etl mu iii iI~ one di mccl ion. \Iost coti m ~‘ii tab it’ t u 01 t iC
s t eteo cassette units muse quartet tuac k and .mme pli \ i’d iim cithet dtti’st t omm . Unlike qua mleu- itmclm ms’ t’ I- lo- tee l
recorders t im at use tracks I au id 3 mmm isimi’ ill rt’t’t ion it it it 2 aim d 4 t ts~ d itt liii ’ o th ci . t itt’ c.msse Itt’ q ima i te m t t a 5 k s
LISt ’ bttt lm of t h e  lou t’t tt .i~’ks iii one tl itec tit nm .uimii Itt’ tst o uppt’m t ma ~’ks it t  t i m e iutim t ’u - A s . i  ti’stI lI. 5 OIl t ,t l t
plas stere o quarter It ,m~’k on s tC i t ’ it hal I track ucc i-t o -ucel dcvt ecs . .ms l, s t t g  a’ ml ts omm l~ ti’e~s t  1lcd t im iihlt ’

s tu t e c imoh i - lime same is mmiii tm ue i-It C.lSSt’t ’i i’S Wimemi a St t ’ l t’O quai ht’i ti .m~k .mpt’ t i pl.i~ cii t i lt .1 im.ui I it ,m~k
device , o mm wmlh i t t ’ .1 t both 11.1 eLi t i m ro utth one speaket - I I one It .me k ts .i tI t h u  .iii ii tim e ot ite i i’Oii It  ol mt i i  lSt’S,
‘, till will hear ho tim t im mvugim the s pt’~kt’ t .umtl t ime ~‘oum t r ol ii m~’um tI ~ wi ll mcct ’mse tmi st lmiimg. \s .1 t i’s mil l , i t s ’ 1101 I t t

to tmmmx home stere o equipnmemmt st - mt l m audio vmstmal equiptuent . especi,mlh if thit pttc,it ot s are t m is o ls eu -
i’hett’ are t i ami s  d msso t sc  ut mi ts tim at Ctmtm he a~l~I~’~l to the f i isme -\i -2 coupled to .m Woilesak ‘‘~ 

—O
configuration. Aim s ul~ssott~ unit t’mi,mt’ le~ lie showine ~ a ~e umes of mlm mages that blcmmil who u’,me h ot hem
wm ltmout hil.m5- ktt ig h i t ’ su m i’t’tl 1lt mt mn g e.mt ’im ~lm.u:met ’. (

~ me l mt tmm t , m liu ’ tm of a dmssi ils e tutu mi tltat .01 It sail do t i

ii ussol t e Omi t ’ m ill agt’ mlii time nt’ xt - lii 5 i projectors .ul It ’ It t  ate t i l t  ~mgt ’ s otm a si ugh’ se t ce ut - Th en’ Is fO s . t , t , t t  t Ott ill
he order, time pnilu’ctt irs ttiust altern ate ‘cu t ect t  A . it, \ . B, etc - \Il t ltt’ odd ‘u mu mi mm ite re ul slides .it C t ilt iimmt ’

Iirolectttr . .mli time evcim’ ,mmmm beted t itues omm hu t ’ otimt ~t If ,m slide ms adtit’il t ’ i st t ht t  acted , .mil ‘it ides .1 l t d  t lmat
cii .mt tt~’ Ii ,ms t’ to he limos i’d to the otimei hi ,is
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If the Wollensak 2570 cassette recorder is replaced wit lm the newer 2573 , then a three-speed dissolve
unit can be used rat her than the one-speed. This enables the use of not only regular dissolves between
images, but also fast cuts and slow dissolves or fades.

A nmore important contribution of the 2573 . howeve r, is t hat you can also control two projectors
independently. You do not have to alternate between projectors on a single screen , but can use two
projectors on separa te screens ‘.nd advance either one at any time, This allows nmuch more freedom and also
enables the use of considerably more complex images . For example , it is possible to compare a normally
expose d slide with one that is overexpo sed one stop, overexposed two stops , underexposed one stop, or
underesposed two stops. Since both the normal slide and the abnormal slide are visible to the student at one
time, the differences are much more apparent and the concept can be conveyed much more e fficiently than
is possible with one projector. it is feasible to compare an original slide with a duplicate and a second
generation duplicate. If this is done, bot h the color and contrast changes as well as the cropping changes
become very evident, These two examples were used in the investigation and were remarkably effective. If
t he reader wishes to investigate t he effectiveness of dual screen presentations , he is encouraged to try these
two samples. There is a great deal of training that requires such comparisons rather than sequences.

A full image of a chart , form, or diagram may be projected on one screen and enlargements of specific
portions on the other, or project pictorial slides of printed circuit boards on one screen and the wiring
diagrams or schematics on the second. Anot her possibility is projecting pictorial images on one screen and
questions concerning it on the other. The latter example contains some subtle implications that really have
to be used to be appreciated. For example, if you show a photo of an aircra ft instrutnen t panel (or of the
speci fic instruments being discussed) on one screen , the second screen could provide a question, such as
“Can you fly 500 miles with this fuel load?” Without changing the image of the instruments , the question
could be changed to reflect change in wind or other flying conditions. Since the first iniage showing the
instruments has not changed, it is evident to the student that the sante data are being used. The effect on
the student appears to be quite different from an apparently similar presentation in which both images have
been changed Both images could be superimposed on a single screen. This would enable adding words ,
data, or arrows from one projector onto the image of the other. Wit hout changing the basic image . the
words, data , or arrows can be changed or moved .

It is also possible to add a programmer to the 2570 or 2573 cassettee recorder and control up to 9
projectors. For example , in one carrel used during the study, a 3-channel programmer was used to control
two slide projectors. The third channel was used to control a movie projector so that motion could be
added to the presentation when needed. By adding additional dissolve controls and projectors , rat imer
complex presentation s could be built up. In order to use the movie projector , an additional module is
required. The projector itself is plugged into a power control module, The power control is turned on when
it rece ives a slide advance from the programmer. A second slide advance turns the power control off , This
configurat ion may be expanded somewhat further by using two of the comniands to control three speeds of
a dissolve control. To facilitate this, the units were designed so that if both time dissolve and the fade
commands are given simultaneously, the result is interpreted as a quick cut, This would enable the use of
one Pro 9 to control two slide projectors with three dissolve rates on each of three screens and also have
three commands left to control movie projectors or room lights.

One of the features of a mediated system that many IJSAF users feel is essential is programmed stop,
This stops the cassette recorder , while leaving the projected image on the screen. Many developers of
mediated packages have noted that when they want a student to take an action or solve a problem , there is
no way of predicting how long the student will require . It might take 5 seconds to move a switch front
position A to B or, if the student is encountering difficulties, it might take considerably longer. One way to
accommo date the variation is to stop the recorder while the student is performing. Sometimes the student
can stop the cassette recorder manually. However , this is often most undesirable . Students are usually
unable to stop the recorder , but can almost always restart it without disruption. As an examiipie , if the
students are soldering a connection , they probably have the soldering pencil in one hand and the solder in
t he other at the moment you want to stop the cassette. If they set time solder down to reach up and turn off

9 
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the recorder . t h is interfere s wlt lm ti m e learning. On time ot im e m hand, after complet Itmg time soideritmg. t ime arc
rea.ly to set down the solder and to iestart tim e recorder. A fimot switch comm be used ii ,ieedcd. As a result .
ii maui ~ moan u foe lure t s h ave pm ovided lime P rograu immi med slop feat o re. hiacing the appropriate impulse on the
ta r~’ 

out omm iat icall v stops the I t’ct o de m - A I .00011~ t one an tom i m at  ically adva imces time slide a I SOI li tone
auto m atically stops time cassette i ecorder whe im time sepamate track reciti d im mg co mm flgurat ion is used, A shoit
i mupulse advammces the fll most rip anti a long j ut pulse stops time recordei iii time so per i nmposcd comm (Igu rati tttm
llotlm arc provided tom in ANSI 7 .4. Actually, there is no real reason why slide syst t ’ im ms use umme conl lgnrat lou

anti Ill mom Ii ip t ime oilmen. lit it Ii cot i tIgura t ions aic suitable fit r cit hm e i - Iii fact , moo it y t a i~es are mu ode wit ii both
sets ol ii impulses tnt time mi m. lime mmia jom adv amm CC m a  t ie by time ad opt ion of ANSI 7 4  was time st andat di, at ii nm oim
oim l y tw it sy ste m u m. Liii lii I i meu m . ti m i.m t’ w e it’ ii many my sic t m m s on the m u a rke t . (‘on usew are imre pared tnt omic i)raiid
of dcv i t t ’ could not be of h u e d  on other bran ds. limis was utm ost iimctt iivenient . (m m flirt tm nat eiy . no sim umilar
st andamtli/at ioim w a s d it mue fo r itiult isc ret’tm s sI t ’ IllS. h-ogranis developed nit Hm-aimd A must be piesen fed v i:m

liraimtl A. il,-aimd II will nut respond to time miump ulses. linamud (‘ will h o t  espond to eit h er A or Ii. This is .1
lmmi m i tat iom m.

II t im is prograimi med stop feat mm re is desired wit ii in a iii nit isc teen presen ta t ion. it tan lie provided . hut
wit h sim tmte difficulty. Cassette rectirdeu s mmmc i i as time Wolle imsak 2573 ca it he used eifhc r to control two
pr~iecf ors ui to coim ( to t  tim e lin t, ect or mumd provide lmriisr an mt mmed stop. Set 111mg a swi feb one way routes the
I S Oil, h im pulse tim cmi t m m i i i  lii at advances a proj ect or , st’ ft i tm g it a imoti icr uses time ma He liii ptiise f i t  slop time
ape drive. t int t ilt unat ely . when vo U ill mmg iii to t itt ’ sy imc i ti ll pil l tack , fit is ci retmi t ry m m disengaged. I -v e im wm t h

eassett t’ it ’ciirt lers timid om dh m ma ril provide programmmmnetl stop . this feat ure camm not tie used wh en dt’codt’rs sm mc h m
am Digi’(’ues are pluggeth mm m t o t hem im . ‘Ilils feature caim he regained by routing one imrt~lcct or control tam ii hack
to ( lie casse t ie reconik’ m . One l imit ’ X pcc ed result iii ’ using suc h a cord is that it oft cii iii I nimdtmces liii m el lability
ti m to time syst emi t . if the base ii as radar or radio l’at’il it it’s, tIme cable will oft CII mm c l as an an teimna i~c k ing up
st i ay signals and slop time p10gm- mull  erroneously. lim is cmiii hi’ eiimm mi nated by t ime jud icious mist’ of resist on
capacitor cit immbin at iomms in inc ta l ttx j ilt’ varist ors ( M( )V). hot this req iii rem si tum me skill and kimowied~~ , ‘ h u m
will lie discussed l’ur tlm er later in this sect limit.

l’lmm m progu aiim timed stop fea (tire becomes eve im m mmii re iii sport mm nt if live nam- rat ion is used wi tim in t lit’
pi t’semm to iii iii. W it ile tim e my s te m i  is c o m m be W i red lit stop after t’mmc ii i mummi ge change , t ime kmmgl Ii of the eaimie
i mm nnimi g to I lit’ speake m ‘m pod iumo acts mis mm b u g  an tei mum a. lilt’ miser may act mma liy hear time local tad iii St mmli on
liver lime PA s~ s te mu anti get imm ure cii ttmmeo (is stops t Ito ii progra um m umm ed sin ps Agah ii . this can he re ct i fled - hut
i t  I mmk t’s a (111011 beth t’Iec l rattles persoim to dii it

lite (rode ott hi r all ti m is us cost a nil reliability . i’o ho lId up iii mm two sc teen preseim t ati o m i in (hue Past
i eqo i neil coimmplicaf ed pu ogr aiim i imim i g atm tl so m ummim y iii te rcoim mmc ci itmg cables tim at time s sfeimm t’oimlih only hi’ u sed
lii gromm p prest’ml (atiomu s wit hi cii im tp lica fed eq iii pummen t . if a sI igim f ly di l’t’e levi t comm t rtmi wt’ re neeikd . flit’ en tire
l iii im~i aiim mi u ii mg my sI ciii au th eq imipi m mem u f it mmd Iii he u-c placeil , tesul (log in transit limits that were costly jim fernm s of
11 m m ic amid mimi ii It’\ - ‘l’hme cabi lu g was comum pIe x aimd ii it i-cl iaimle . WI fit time comm tIgtmra t kmim ret’om nmcndetl here . a
mu um mp lt’ twit St i et’um pre%t’um (at liii, could he tloume wit Ii ji 1st flit’ t’asse ftc u t’corde r mmii i time Project arm wit imou t aim
ad dii htt mm mtl black itt i st’s anti cables. ‘i’he black ho xes comm he added, as mmeed cd . w lilt out il isemi tiling I iii’ onigi im ai
i’ih mmh l m m mme mml .

Il ium my ste mum was i u im  tIe i t mt ’mm ted wi I Ii im i a Mission AppI leaf iitns Scu m iii or . wim crc time aol onm at ed sy s i eim m
was oli li,eti fa r five weeks and Ilm en re imioveth to explore student mmu md him s fr oct o r at’t’epiance. if was f’ouu um ti
t im at eon (rat v to initial cx pee (mil l on s , t he out unmated sys (eum m inc teased tIm e eon tat’ t between sI udeum ts mm mmd
immsl ruct arm as eviiiem it ’i’t l by qt mcmi louis mituil tI iseussions. ‘Iii is was iii’ mmma j or j un pit rIo nec in t im is applit’al ion.
s u m cc mit’ of I ime pri n t i  lmal puiposes al I lie it i-esen fat loim is t o fast en st mt’im t im me st louis out ii ii iscussions - hi w mis
also the fe rim m it med f i t  at iii t’reasei h t I  musm u- oo tm m e f f l t ’ ic tu t v  com m Id I iii lit ’ t im aim repay (he htm l tial east of time eqm ui P’
m cii t . It was es 110 to ted I limit it cost mm boot $3,000 i t t  uhf mm ii i mind i umsl all f l it ’ mill t im m m mt ed eqmiiptnen ( . Wit Ii it
only one iii sir liii iii is requ ired pe u nmmom mm rmit lie,- t haim I bm e two it ms rut’t ors imresetm Ii y required wit Ii time t mm at m mial
Ptest’ui I alit tt is Iii is lielil fes l m m nil cvmul limit Iitui , mis well as a tlis t’ usskm n it t ’ dl ffieult les ent’imun feted In
mnii itummmm t iumg I lie n inth , mire ii isct msst ’ti in nun ue tie tail lit Appetmd ix A.
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III. (‘OMPI.FX Mtit .1lS(’RFI’N SVSh’F MS

The lamitil y of’ sys (cu ns tt m be deseu’ibed j im t h mi s sec tion are very pnim habi~ lime ut most m im mderus c d him uraiim i umg
today. While nmu l(is cree n. tm mu ltiii mm age p rescu mtafit m ns are used hmromiimeitth in ( ‘lmaimm ber u t  (‘t tm tli mm cv ce
(mrograimms. designed to attract new indust ry ni tttu rj sts, they arc virtually unexplored in e m u m m s of their
at.iii (y (tm provide (raiumi img . The control sys (eumm greatly incm~’ases time cotm (eumt timat caim lit’ covere d vim ui m is
scimm ium ar. limis increase us due both ttm time increased speed of time puese u itati t t um atm d . tiii t ie inm pon t ai m t I~ , (it tIme
immcrease in the types of material thmat com m he preseim(ed.

lime Anion ‘409 I)igitaI syst emmm will he described hiere , hut t i mcr c are uim m im i~ othm e i s~ st cm mm s ammmiLmble amid
othter comparable equipnmeimt could have hmeeum selecled. Since (hits is mm veu y rapidly chmangiimg area mmm m d tine
(li mit represents a considerable inves (mmment. anyone coitteimiplal immg time iiitrodtictioit itt’ such mm sys (euui should
conduct mm th orough survey of time immarket . listin~ of potential simul-ces emit be obtained i’rtm uii ageumcies mm m cli
as Association for isdmmc mmtio n Ctmnmmmm unicatians mm mi i’echtmoiogy I Ai (’T’t. 11 2(m Sixteeu mth Street . NW .
Washimmgto mt , IX’ 20031-i aumd Nat iimimal Ammdio ’Vis mumm l Associat iimim . Inc. (NAVA) , 3150 Spiiimg Siueet. ta int a’..
VA 22030.

Timis secfioim will foc ims pmi im mmmn ihy on pneseimtotion hmardwmm re , A part iimu m will he devitfed (it us ing suchm mm
svst eu mm tt m coumtro l a pre viously prepared presentaf lout. l’hmis will lie followed by a discussioum uI ’ how time
various coimmpimneimts contr ibute to lime program mm . mmni h how time prograuim is developed. While ilm is dhscmms,s l imit is
Iimmii ted o time ‘)OQ I)igi ai systetmi fnmnm Anion, it typifies Iiuis level of soph isticatiimum. Atm~’ mm siim g mm gencv
would probably benefit front developing sim ilar docuniermtation. Time svslcnm is comhmlex eum tmuu gh m ihi m if veu ~
detailed piticedures ion specific mmpp hicatioums mIre required. ilmis womm ltl he especially t tire iii (1SAF
applicmi ( itmums w lmcre it caut be mOlt it’Ipat i’d f immi t time musing pci so umu mel wi ll mat mite (Ii uommg h m the dm m t~ rm mf hmt’r m apit il -

lime dcscniptiimut Ime uc is limited to ou te re p u -esemita l iv e mist ’ of one sj t i’c mfi t ’ m vst t ’ utm . hum mmct mm aIiu ~ . t his
application dem o mmstrat es ot mi~’ mu s um ma l l pnimlxmrtion of ’ ( lie total capability um f time m~ steIn aumd of ( lit’
comparable syst e umms t ilt time mumarket. km brief’. t h is  f ’a mmmi hy of devices caim emmsi lv control Im uv sc mm (mmt iou i in whi~’im
three pnijeett-irs are used i-itt each of l’i’~t ’ sc reens (at any presentation musing less tl ma mm this t m m mimm her ) . lltt’
projectors can he controlled in mmmiv order mmumtl wh im vc iy pucc ise tmin it mg. Time iuima 1~es on (hue scmt ’cui can be
cum m m (rtm lled tO cumu mve v tm mot itt n . lit fact . mm f’(c r u sing such mu s stein . I Itt’ pu eseum t mifion tiesigner usually linu s iii mil
mm t v pical ummovi e is ye r~ ml ow im~ cii imipa risoim - Prese mm (mi t 101mm cmii alt en he ptoil mict’d t’o mmsi derm m bl fast en t imaim mm
uuiovie. The mpdatiumg of ’ t ime Im reseum (mmtions can he miccamplimimed wit himm mm uuimm (t ci- al imomi rs it mit leqmmate
proce dures anti personume l mitt’ available, lime iimstruct iiiiual mmpplicatii mumm ctitiit l wt’H he ver\ cost el’f ’e ctmsc - tim
sit imafio ums whmere if is necessary to il lustrate the itmt c rre latioi ms he weeum several c u m im m p tmm m e tmt s iii ihme flaw iii ’

data tmr int’ortmma tioim flmroughm a commmp lex network . (lie visuals could well be ve tv ctiIcient mm m m d t’f fec ire. Wh en
t ime capability tim ct mumtnmh a doieum imutch m ing and mm doi~im umiou m ieuitar v uvimmvs is adtied to th is , a considerahik’
miummim uu mf of eqimi~mnmen( could be couitrolleii . For exam mm lmle . osci lltmscopes or (‘R I tiisplaym i’umu hil lii’ act ivm mt c d
t il t commm uuma imi l on cu rreim t’himw tim rough t hme sv stein t’imn tra iled. it ntigl m i well be t im at mmm i It ’ll of flit’ lu st ruc( til l.

present ly deemed possible oumI~- f lmro u~ m hands4mtm f rmmi um in g out ex pe ummi ve weapons s\ m ( emt m m , cuiulti be
I’acilitmm t ed b sudm presem m tmm (ions. WIte tImer timese woumh ii precede . mm ugumieut ( - iii i clii act ’ I lie act mim i l eq ti i pt iic im

would depend on time part icmmla r applicaf ioum.
Any ongaimi?a(iotm co mm (em mmp ia ( ii tg time iimfrodtiet iott of ’ s u c h a m~ s ueum m sltoumld lit ’ m uwmm tt ’ iimm m t s mmt ’hm mm

s ystc m mm caumim ot be iums (alic d casually. Time dcve ho p u mm ei mt at ’ tIme presentation . i’sp eci aily the mlii tm m ul
pnmgrmummnming, is not especiali~’ dit’tIeui t . hut it does lt’qsuire com’usidcnahk’ ti immt’ amid imeedont. Time st m m im m ls to
he used umm ust he of time h igh est quaIii~ sin~’e tlcfet’ts are ommmgim ifle ui hum sot’lm preseuttmm (ittns WImile itm autv I sAt
bases im muve (lie resimnrces t im slip put if suc h a prt’sen ( itt iotm , it is not tIme (s ’pt ’ of a ’ l iv i  us t i imm ( caum lie assigiicil am
a routine atl d it iimn at d u ty.  A wonthwitiic prese umtatio m m of ’ t h u s level requires cimums idcrmmble s mmppt mr t mm tt i l respect -

IV. TEAM TEA(’IUN(; VISUAI.S

(lime type of iumstnuclion that is suitable for iumtmlti semx ’en prt’seimtations is that of ’ tt’m m u mm t rmm itmit ig . There
arc many si t mla t ions u t ItS A F t raimtitm g wh ere (lie ~w ibm romance of’ f lit’ lit ii lviii umtl utmost he i u mt i’ i~i mit ed mimi u t (limit
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itt ’ mu lt’mu i m m . Mhult’tic coaches mit t ’ headers j im teaum m training aumil probably hmure bt’si ut m lmii ’uI m um beuielihs.
Remiammiing flit’ posi(iimmms (o eimmp huasiie time eoumce lm( . mu large schmimol will him ive au athletic iumst rucfo u ~ vi hm
specialis(s for emuc hm slmttrt . Time t t t  hail iimsuuc tmr will have specialists for time imft ’ensc mmm d deteimse aumil special
units. loc h 1m m fo rum will h ave specialists instructiv mg students iii time 1me rf(truuimmum t’u’s required on the lu te . it i at
end, tmr iii the backfield, in ob(aiumiimg successful pent’orut t mm u mt’e lro;mm muumy umime putsitioum. time student Imas um be
able, not only to perf ’o nm mm all of’ his t asks; but . itt also iumtegrate this imerb ’orunaimce j lm (im time tot oh pattern at
pert’onummaumce of ’ t ime eum(ire teanm. Situ mme , hut tmbvio imsly mutt all, schools are able to (rain time imitlividuals mum
such mu way t him ut w lmc mm aiw stutie um( (hm uow s -.u ball, mmum ot hmer sfutleum ( is ium mu pitsition im catch 0. l-o dm iii time
ot her Ieaum m imicimmb cis pcrf ’oi-ni very spec ific duties developed to itmcrc mmse ti me prtmimahili ty of ’ success ui these
twit iimdividuals. rime tittal im ustru c ( it ’v ma h imat tern ou g h t  well he the m ost couimplex atiti b e s t  h ighly des’elmtped
wd htum our culiume. ‘lluis is not iumtentied to have aumy social imnphieatiumuus, but ummerely to illustrate an e’.aimtp le
of’ (cant (rainimig th at ou gh t  be wort h cummimlat ing itt uimamiy si(ua(iit ims. lime atialtmgy ummi glmf lie wtmrti m ptirsuiumg him

enmmts iii ’ beimaviutral objectives mind irms truct iomual goals.

Two methods mit ’ liumpleummenting te m mumi t r,mitmiumg will he covered in this report . The first tm u mimmi ~ of ’
(ec imimiques is mm relatively simple e~ (e ums ittmm oh’ lime tec hmn iqut’s described previttus lv. Time secutmmd f ’m ummm ily will
utiliie cttmmsidc rmmhly dihl’cren( cc hmt m i qut’s mu d in fact in the basic pimrt ion dimes muttt misc scueemis mml mmli , limit
reqmu ines t he studeut to tmhseive actual equipimmeuit lit tmb(ait m visual cues. itm botlu iums(aumces . aucu utiu mu m will he
tliuccte d at dcvclop mmme mmt reqtui nem mme nts amid iuus(nuct itmt iai strategies r mm t lme i (iman hardware. As vim prevmttims
ptmrtioums of thus report, specific ium up ie mimt ’ui (mm liittis will i-ic described tin clanil>- tnt these am-C mimfe nded mum
illustrations itl’ ~~uicral mmpp iicm ithoims. All of ’ ( lie teci iuuitj mues h ave a wide rmuimge of’ possib le mipplicatuit ums. lime
ramuge ot’ applicat itm ius is linmited primmuanily by time imnmmgimma(inuu of ’ t Ime miser.

leant Traiumimmg Carrel
There ame umm m u im v sduatlu mims w lmene time act ual lmcrforummmumcc to be (augh t  does mmtt lemmd itself ’ (it carmels , If

you are teacl mium g stude umts it c iim mi ( m telephuimne pities tur direct t rmit ’flc at an immfc rset ’t ion, if is not reasommable tO
expect tit bring t ime poles itr traffic janis into the carrel . i iowever , souumd/shitl e preseum(a(uimns itt carrels caum
im ften be of’ value it’ used in advance for ti m ue ut ( mu ( iouu amitl i’anm ilianiimutioim and used af ’(er ht summmi tiani ,e tin
reimmforcc beam niuug. l-qu ipm uiemtt of ’ h ue type described previously 1 m m th is reporf cmlii he mused to aumgnmt’imt fe a um u
iims( ruct b u m  in a siutu ilai w mis .

lii the specific sit Ua(iofl to he discussed here . (t ’oun ’immmm n imiunit ioum crews ) mm special purpose cm mnme l was
deve loped, lime cmurrel was siummilar to cimimventii mmmal imis nuc(ioimmul carrels in (immm ft co imtmm i,metl time rectmrtlers .
Imro u ec (um ns . and screens mmeeded to convey a souuid/slide i reseuutation. ‘lime sc reemm area was extended to nmake
ii b u g  eitumumgh for the shmumwing itt ’ t h ree slides side-by-s ide. For t ime simecitlc tasks to be taugh t , three screens
were adequate for use with mm f ’our-nmaiu (cam. Soumme situatitmuis ca lled for tine mimm uui t im serve as a femm nt chiel’,
w him read thte insuuenoums l’u oni t he technicmul tinder (l’Ol. In such cmuses . hme ummu ist he able tim view all three
screens. Fae hm of ’ t ime rcmnaiimimmg three studemm ts are seated in t’ritui( itt ’ a screen t immm t sh ow s iumm muge s directly
relating tim Ihicir iiwn t’ummct ium mm. They are each able t i m see svhat th ey are expected to do. By glmiumcing mmi time
itt her two screeuts. they cmiii also hecoimme t’ammmiliar witim (lie tmmsks beimug perfoniimt’tl u s- ’ then femu mmmu mma (es , Mommy
(limit’s it is possible t im depict activities (limi t are rat h er di(’llcuht to illustrate witim time real cquipummem’m t - On time
actua l equipimmeimt. ( lucy imuay he pcrforiiuiuig itt mmn au-emm w h ere fimey cmim uimof see t hm ein fe mi m mm nma tes.

him oth er inslmmnci’s , twit u um eu u m hcns have very sinmilmun ditties Oume uu u mm y he tin time righmt ~lult’ of ’ t Ime ilamme
mmum d fbi’ ot her umm m time bell , hut time du ties (hey perf ’orumm mutt’ simm mi la m. him such cmuses , t hese twit students t’oultl
view time smmm m me screen.

‘lime mmanra tit m um required is d ift~rett t (‘or eac im of flit’ t hree sr’reeuis. A rather f nivimml exaumm ple mighm ( be for
oime s(uudenf i t t  hand a fool ht a secuiumtl student w ho  is wum rkimmg mmhtive iu immm. lime narratiomm would tell time first
stu deui t wh ere tim ut h tmu u um time fimol mmumth how to selet’t time appropriate one. lime mmarrmmfi on iou time secomitl
student wiould dl luinu how to utse liii’ tool during th is specifIc task .

It is esseimiimmh (h at time mu m mr nm i ( litmus hi’ svum churou miied so (limi t w hme u m tilt’ first s(udeimt hills (Iii’ titim l , (hue
secomuil studt’mut is me mmi lv t im take htokh itt ’ it. hlmis was accitnmphishcd by umsiuig a quad tape recordcv . These
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devices have fou r separate h eads and anupliflers so that four separate recordings can be miuade. Siiuce time four
recordings are all on the saumme taPe, syvmchm ro’uisation between time tracks is maintained. This is in contrast to
siuiuihar devices that eumuphimy four different cassettes. Wh ile all four cassettes caim be played at one timime , time

recordings are not necessarily in syumc. In limbs illustration, the students are iuuteract imug as a teaumm amid the
imarrat iorus must be syumehronized.

Time three umanrations are recorded aim three of the four tracks of time quad recorder. Time fou rth (rack is
used for time immupulses. In this Particular case a Spindler and Sauppe QUADRA QUE was u tilized. Impulses
tin the tape control time three pritjec (ors in mmmcii time saumme way as the Ariomi mu d Wolleumsuk prograviminers.
Wh ile time impulses used are difl’erent , in umiany ways t ime l’unction perfonmued by the three progranuuumers is
similar. linf ’ortunately, the impuising syste imus are emutirely different , requiring that the specific programmer
be selected and available before the tape can be made. It also prohibits substituting one device for time other
in case of ciumergency. The agency making the tape also has tim have time appropriate device to generate time
immipuilses during recording. This enmphasizes he advantage s of ANSI 7.4 itt establish ing standard inupulses for

— standard sound/slide and filmst rip equipnmeimt Tapes m uiade for Wollensak devices can be played (mum Telex ,
DuKane, Singer, Eastummaum, or Faircimild equipment. It is not necessa ry to mmmodify the coumrsewmmre to make it
compatible with diffcreum ( braumds. Tima( is umot (rime of time e~luipumment described in th is section and iii Section
Ill.

Variations
Expansion, if teanms are larger than described here , t ime systeult could easily be expaumded o coiflruml

more visuals. Con rolling 15 or more projectors fnimuui one record track is relatively conmmnoum . h owever , if
more audio tracks are requ ired, time problem migiut be !.uore difficult . While such preseuuta(itmns as thtose muse d
in time Birdhouse at l)isneyland h ave nmany audio tracks, iuimpleimmen(iimg such systcnms is dif’fIcult. A fourth
audio track could be used for umarrat ion by employing tIme superimposed comutrol system rath er t h m mm im time
separate track. hIe r~ the slide advaumcc impulses are 5011, toumes recorded with time narratioui. This would
enable iiaviumg all four tracks available for umarratioui. It would also be possible to coumibine tulane thmaui tine
audio situ rce arid control them by a master unit, hut again the implcmcntaf ion would he ratimer difhlcult -

Separate sereens. There are (h u es, such mis t ime trmuiniuug imf flight crews, wheuu it wou ld he desirable to
h ave the visuals in different locations. One specific exa unp le would be the currency (raining giveum tim MA(’
crews. Time systeimu described in this section could he used wit h very little mnodificatiorm . Instead itt ’ hiaviumg
t Ime tit ree visuals preseumted side-by-side. the primjec (ioum sys eu mm could he located in tIme imiockumps itt ’ t ime three
crew sta(ittfl s, While wires wou ld have to be ruum fnitnm (he recorder to the timree crew stations . umo ot lme m
altei’atioim would Imave to he ummad t’.

V. TEAM TRAININt ; -
~ AL ’(;MENT F I) Aurno

Inconsistent as it may souumd. minute of the best aumdiim visu al pneseum (atiimns dim h u t  ium chmmde visuuais.
Fxammuples would include imuuseumnm tours where time vis ittm r Iis emus to a recording wimile viewing exim ihuts. ‘l’Iue
visumal cutimiponent is imh(aiumed by iumstrucl ing time listener t im observe a parlicuiiar Part or aspect itt ’ time ex h ibit.
‘These are ctmimsi tiered tim be adumio visu al packages since th ey are prepared j im such mm way that time scene
(visual) will he available to coitmeide with time audio. Sonme Navy training prumgraumus umti iite pitr(abhe tape
recorders to prutvithe similar instruct iomi ium ctmnfined areas. A LISAI- pnumject used mm tmmpe rec imrder carried with
a shimulde r strap um present a sequence on the muse of a copy cauitena. A knitting nmachmimie tium the umuan ke
d ut i es wi th a series of records Time mise r plays time records wimi le operating t lme device fi t imh aiui time desired
pre lim inary iuustruc(ion . ‘flue esseuttial t’eaf uu re is t lmat the recorded mmuessmuge is mmteauui umgf ’uh tuumlv wh me um time
listener is observiimg time assimcia ed scemme imr perforimming time assumcimm ed mask. Time visual aspec t is created im~
t ime student observiimg mum object . ra ther (limit by viewing mm projected slide.

The te ammm training task described lucre is s iummila r. Time uccorded au dio is provided via hmeati phuomues. ‘flue
studeumt is mm m str umc ed km “Look to your left mmuuii yi tm m will see a large black kumob wit h wh ite ummm uim be rs on ii.
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This is the * * * It does * ~ * Set it o * * “ Time other uumeummbers of the teamu m perform coordinated
tasks in accordance with the iuustructions they h ear (Figure 2). in time specifIc application ti ) be described
here . t lmis is referred to as Audio Team Coaching. It was one of’ tluree tea lum teaching techniques used
together in a performance oriented teammu training situation; i.e., nmun(ions loading. The tither two
echniques were a series itt’ te levision tapes used to provide f’amiu ihiarizatiomm and a second series of television

ta pes used for remumedial trainumg. These were referred to as televisiomi tcan m coaching and television-aided
remedial study , respectively. This project was accouumphishmed uumder aim AFIIRL coumuac( (Pieper, Foss. &
Smith, 1973).

I

I ’igure 2. Audio team coaching.

V i. SUMMARY

This report was wniuen in respoumse to a request f ur a guide for use iuu selecting and inipleummenting
systeuns fitr generatiumg and presenting complex visual images. Th ere mmppcared to be no one system th at
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would be suitable fumi - all applicmmtuoiis. Wit tu um i t ’SAi ’  training. summit’ sy stemmus appeau lit he app l icable (ii
umuultiscreen presen(a(ioums where miu ltre t imamu one visual is ueuiuired imu jmueseutt ;m (ioims to imidividuals 01 grimumps
of’ stu deum(s, In o(iueu situations, siutui lar teciuuuiqut’s are utiliied it provide dit’femen l presentatm amm s to time
memmu bers at’ somalI teams. WluiIe (lie muuccluaumics wer e siuumi lai . t he uthiiiatioui is ilufle dit’f ’ereum t ,

Four sys(enms were selected Ion discumssiumn, W h ile specific devices are described ium t imis report. em ic im was
choseim tim he represeum tmm( ive ~f mm f a umm ii)- i tt utptiimfls . two of tIme fau mm ih ies arc It rimui mi um ly suitable fat cmmnmplex

- ( presentations giveut Ii) an iuidivhtlumil or grtmuip . lime oth er IWo weme se lected to rep reseum l possible applicmmt iinus
to team train ing. w here i’ac hm muu euumh c r of (lie (ea mmu requires tlif’t’ereimt im ms t r um ct b u m . but t ime team um ummemmm hers
interact so fimat s~ utc hmrimniied preseim(a(ions mire required.

All apphhcanoums requmure evemu Imm u ne attention t ima mm umorumm aI , hiutim to time h ardware umtiliia iumuu mmmd tim e
generatioum uI’ the coum rseware to he preseimted. It was umu t ed t h at det ’ects t ha t  umuighit he overlooked iii s immmp ler
presentatioums hecimimme ctMmsiderahhv immure seriou s iii couitphex presemitat iu mmis

A mmmo duular systeumi was described that can be started w ith oumly a projector mmmiii a tape mecu trdeu ,
Additioimal modules caim be added as mumore projeetimrs or fuimctiou ms are reqtm ired. Th is umuumihuular s st euu m caum be
expanded o several screens . wit h eac h screemm providiuig dissolves he weetm slides. Movies can he immtersperse il
wit h (hue slides, if desired. It is alsim practical to iumtersp t .’rse live umar ua tio m m w i t  ii recuirded audio ii’ desired,
However, it was ohserved th uzmt special care had to he taken to avimid interfereumce f ’uimu mm radiim aimd uada u -

This systerui was iumm pheumme n ted wit h in a Mission Applications Sc u iu iuum mu . um’ Iuere t I me mm ut um uu ua f ed ~V s ui’ I m m
was um( ihited for five weeks mm md th me mu rcum uoved to explore studeu mt aumd instrm uc (um r acceptance. This field test
and evaluma(iimn. as well as a discussioum of diflicuml(ies euicoummmteretl iuu autom uuati uig time num u mumu are uhiscm mssed ium
ummore detail 1mm Aptmeuidix A.

There are a nuumiber of progra ummimmit ig system ums available t’ronm cu muuium me rc ia i cim umcemums th at will control
very complex presentatioums, No ommly dii (lucy cumntrol flue sequeuice of slides, t lm ev contro l time imm mium g hum
several ways, can coum(rol fl lmmms(rip and mumovies mis well as slides. mmm d also com mtrim l scyerai associated lmuiwc i
soi;rces for lighting and additkiumal devices. ‘flue uummjom dit’feret mces observed iii applica(iimims oh’ th ese types of ’
syste m s were t Ime (june involved mu d (hue at tc umti ou t tim detail, lumimuge s arc seldo umu smuitable uuuhess (lucy mire
prepared specifically for tIme particu lar preseuuta(iimui. Minor dift ’ereu uces iii ex posu ume . f’orum umi l . or style dt’st io
t he presentatioui. Time presentatioum mm mec hmaum ics are comuiplex amid specific opera(iiug proceduires are reilmmired iuu
developing time programim aumd 1mm cumiu tImu cti umg the presen(at ioum, Most success ful preseui( mm(ioum s mire imma utimed by
persoumne l timat hmuve heeum wit h time proiect f ’roumi its com mcept iout mmmiii h ave devoted f’mm hi mmt cuut ion to it uivei mm
coumsiderahlc Iemug(im tm f time. At te mmmpt s to by—pass these piiotogr;mplmic and uu u a umum i mmg cu muish de rm i( ioum . ami d
assignimug respoumsihihit~ cm msmua liv ii umm tr ai ume d persoiuneh as mmii aihihitional d itty . lcmttls to d isappuii mut imm g ri’sm m h t s
tim at are oft cut e rntmu ueumum sl y blaumied aim h ardware detIciemmc ies . rat h er  t lma uu beimmg ummo re almpuuipriau ely
auribumted to mmil ummin is (rat ive decisioums ,

Time potential iuustru u ct iumum a l power itt ’ this type of picse ntmm ( it ’ ll mippemured ti m lmc grt ’ m m t - Wh ile I. S A i’~ is
mm ma kir mg simiuie misc of th is l~ pe it t ’ s~sIcuum , it is hiummited , It wou ld appear (limit timcre mi re um m mmt uv tm miiuu in g
situatioums th at could hemmell t markedly I’rommm t h eir use.

Aumothe r (raining are a tiumut appears to ummerit immure mm tteum ( ii muu is tlmm u t of ’ (ea imm t rmm iu m iut g u t  crew coonih iuma’
titun. It is omme timium g to Uaium eac im iimtlividual to di) mu task : it is anoth er to tra uui s ( m mde u mts to it m ( Cuac t witlu
ot imer t em muim ummem uibers . hum time (inst case , t ime peuf ’umnt muance cites mire a result itt ’ flue stm m deimts actions. S ejm I us
per fonuumed aumd, if Resumlt A ucciurs . time stui lemm coumt inues (it time umcxt step bm mt, if B accturs . t ime student takes
atm attenuate action. hum teaum u trmuining, hue is often respimniiiuig to time actiomus it t ’ itt imem’s or to time rt’smm lt s
oh(aummed by amm imthme r tem mu mm nmeummber. The stumdent is res~toimdiumg to feedback (limi t goes o soim meomme else.

An instruict ioumai strategy (tiesigimeth for timis hmurpose~ is t ime use of ’ fomir’trmuc k audio tape pumivi d imm g
instruct ion t hu roughm a fou r—chm auuumch raulio f rm mims iuui f tc  r. St iiden fs receive t hm e i r hu m diviuh imm i I umsf rue u lotus t im rimmig im
rece ivers in earphones Since miii four insfrucfiouual chm;mumi’Is are ri’m’umr u icui out ti mme (api’. close sv i uc lmr u m um i/ m i fi u uu u
is ohtmm ium able, In mm s iimmihm m r way . imu um ltiple mc reeums mmuud mi m~m It iple audio c ium m m mmme l s ca um puoviile s~ tucl m uoumiit’ml
iumst ruct kmmu to te au mm um m emm m hei s to t’auum ihia r u e  t h e m wit lm tasks to he pe r t ommum i’d or o st mum mum mmmri le immst rmmc t iouu
alter pcrt ’orummmmr ice. lime muu e i ’hmm mu uics miu d electrouuics of’ such sysf t ’uuus mmmi ’ re imu u ivt ’lv siunplc muuuul t im e uequ miri’ui
equuipmn eum t i s  readily available tim rimmmghu c imumm ummerci al suipphiers ,
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Alh of the svsteu mms. for supporting either time control of ummuhtiphe iummages or synclmu’ommired teauum
train ing, require care ful attention to cimmmrscware devehopumient and primgrnm su pport . Ohtaitmiuig mumore
sitphuis(icated devices does not provide mm means for overcoumming difficuhics in deterummiuming hehmaviumrah
uhmiect ives or itt developimug instructioumal immaterial . The m ore cauumphex syste um ms immum lt iplv timcse prohleuums
rat huer th maum eliumuiumatirm g thme imm. lime devices can expaumd your capabilities , but they also inteumsify yimur
problemim.
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.-lPP! ” Vl) l,~ ,f FIELI) TRIAL ANt) EVALUATION OF M0I)ULA R SYSTEM

Field Tnal of Modular System
The ummodular systeum i was iumitial (tied out at Tecimumic mm l l’raiumuimg l)ivisiimn . Air Force Huinummum Resimurccs

Lboratory (AFH RL/T1’), Lowry Air Force Base, (‘okm radum , After it m u d  been put through nornmah
acceptance estiuug, it was fumrlhuer exanmined by Air Trmuinitmg Couuunmand (A ’I’C) mmuaiumt euumu umce pc rmumnumeh to
est itmiate its ummaimutainabi hity. Most of tIme conupouients (projectors . cassette recimrder players . and power
controls) were already withuium (hue j mmve ui(o r\ auuui had evideuuced good reliability mmd nuauimtainahilitv. lime
additional units (Digi’Cue and Dissolve Uuuits) were judged to he state .tm f’-t ime-art siumce they are mull solid-state
devices usiuig productioiu priui(ed circuft boards.

A procedumre was theim developed for time produmctitm n imf prescntatioums ilmese techuuuiques utihi,.cd (hue
capt iimumed ph oto tecimniquc for developiumg the visuals auid uutihiietl time classroouim iumst nu mct or to actum ally
prograimm t ime cmissettes. No special mu ma im mm al s were developed for time instructor , sluice it appeared that time
typical sumpe rvisimmg instrumctor could primgrauim huis owum pieseimtati omi usiimg time ummanuals supphietl w nhm time
equmipimme nt. lime cquipmmueumt was set up amid mm brief deu miu nistr atium im piograuui prepared (limit was used mis

orieum (at ioum to t h e varioums persoumumel em umpl um~ ed iii Oue primject .

Ratimer Oman field test (lie equ ipmmmeumt at Operat ions Traumuitug Support I mubum ratou’y, (0 I’SI 1. it w. us
decided to initially field test tIme commhiguratioum mit EAm w u~ w lmere closet umbservatiim mi would he avmuilmuhle
without expcuiditure of ’ trave l t’utum ds. l’he Miasioum Applications Seumminar appeared to he a logical candiilate,
limis cimurse is cotmducted on at least five AT(’ bases. It is atteumd ed by ahi mu irm imcu u w ho enlist f u r t he firs t
t iiume. Thus, it wumuld appear to be represeumta(ive of ’ USAF trainiumg. Presentl , timis is mu 4-huomm r uuriemnati umum tim
the U.S. defense posture l’oHowcd by a 2-hi om mr discumssiomm itt how time somde uit ’s specifIc Air Force speciaI~code (AFSC) (career lleld) tIts within Oils prograumm. lime It resc iutatiou m presemm tl~ uses three slide Imrut~cc(imrs
mu d two lônmuu m uumovie Projectors . Oume unusual t’eatmu re is (limit rime audio is a t uuix (uure of recorded auiliui mmmii
hive audio. flmis requires timc use of’ t ime prugranuuued stop kature within a nwltiscreen pwsenfzn aum.

lum hotim portitimis of time prograumu. liberal use is umimmde of ’ w imat (he describe mis “ulmoutf mugt ’” pre se m itm i’
titiums, Timese mire a series of inmmuges t h at chuamug e rmmpidhy nm time acci m um upmuim iulm cuu u of ummusic , Two um f the three
slide projectors mire used to project aim time hell screeum and righmt scueeim . ue spec tm v c ly . Time th u iu th . ss’iihu a shm~ ut eu
focal length hens , covers time entire screen. The t w i t  uiiitVit’ j irojectors use t ime nigimt amid fu ll (itt ce m uter )
screen. The intent is to convey an overview of ’ Dc pmirt ummeumt (if l)efeuuse (IX)l)) mu d (hue stuuilemm ( ’s fuiture
caree r rmit hmer (luau specific infonummatioum ctm ncermuimmg actual ditties , It m i g h t  be considereth km he unimt ivmuuiim nal
rat her thaum iuustruct ive , .mssmumuiing (limit time positive conumotati umum of “ummimtivmm ( iimum ” is (a keuu. l’hmis requ ires a
rat imer large umu uum iher itt ’ iuummuges tier h our of inst rut’tioti. It mmlso requmiucs couusidermmble It ractice mm u ut h mit tcn t iumn
on time part of t hme iumstruct ou’s if t I me mire to hmu’eseum t t ime scqueumces properly At time preseumt . title lust rm ict am
usualhy conducts the discussion, while mu second it ust numct or iiauudles time P ojectors in a projecti ami huiumul m mit
the rear of the roumnm, iluis difficulty is commfimuuu mtied 1w time fact thmu ( each cmureei field requires his awn uumiulm me
preseumt mm(ion on t ime day t lmat those stuidents attend. Tim siniphit ’y t hu s, f lit’ sect ion chime I des elope d a
tec hnique that to th is writer is comiumendzuhle. lime smmimme ummusic mu d rue saumme uuuu mmuher of slides mii i’ mmmcii 1mm
depicting each AFSC. Thmat way the instruuct umm’s lemurn title sequence tlua is utsed m’epeatedly. vet t he ~‘ u~uimuls
simuiwn to t h e  stuidents are specific to thmeir cmm reer h eld,

to lleld test tIme umsmuhiiitv of ’ t ime Mimdumhu r (‘otmf Igummm uioi m . (wit portions of t he Mlssktim A pplucmiti mr
Sc ummimmm u r (MAS) orientatioim were selected. Time first Portion would he time iu mit imii 4’huo umr st’e umm el m u ( I~mmm s i’ I)
tiuat is comiumoum f’or mull utimn’prlimr’seu’vice m iitiu m eu m mit mull Alt’ l’echmnical Trmuiuiing (‘enters. lime presentmutiutum
existed t’or t lmis ; time tmms k lucre was to coimvert it to an mim utom utat ed pres e imtati oum . lime sc~’o imd pumrf iou w mis the
Cook ( AFSC h2230) rumimntm mge as mm representative of’ t ime u m r icmmtmm t mans to specif ic cmmr eei hIu’Iuls. ilmis wm is (m mmi ’
of (lie career Ilelds for wh ich t ime~ Immud no m umat c u- umi l - lime umuatc riah was develope d ft atmi ti me I’u’guu m uuui m~’ - This
enabled ums to dem umonstrat e time cumpfioumed phuu ttt m tech mi miu lume mis mm develapimuen ta l teci mmmiq mtc mis i t  mupphues to
mm m u ltiscreeum Im resi rum (at ium mts

Suumce t h is wmms being dumuie .ms a deimuoumstra t ion Project . mm u md t ime existimi g cm m umd itm a u ms weu c caumsuilcreif to
be typical of t’oumt li(iouus th u mit were desu red for tIme f ’ut (tie , a serious eliot t was um um mde to  oht muu tm uuue , usuu ret mm ei m ts
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of the tiuuue required in the coumversiomm of the 4-hour Phase 1. The 4 hours includes discussion periods,
breaks, and all other activities. The auto immated portion of time presentation has a total running time of about
2 iuours. l’his is interspersed frequently with the live narration of the classroom instructor.

The coumversion of the 4-hour block was accomplished by the Chief of the MAS section . lIe is a ummaster
sergeant and while hue is most conversant with the course and the multiscreen preseuutation used he had no
previous expe riemmce with the programming of such presentat ions to control them with the tape recorder,
All of his experience was based oui the instructor or the additional instructor in time control booth handling
the equipuument. All told, if the tiuime figures are in error it is probably on the short side — it might be well to
assuimme that soummewha( immure time, not less, would he required to nmake a similar conversion or to initially
programum such a sequence. The automated sequence runs for 2 hours, uses eight trays of slides on six slide
projectors and two l6immm movie projectors.

It required a total of 196 hours to convert this Phase I portion of the course. This time was
• distributed as follows :

(I) Rewrite of Phase I to  effectively utilize both live and taped
narration. Includes rewrite , typing and reproduction 58 manhours

(2) Reposition, edit, and splice 16mm film 20 manhours
(3) Slide repositioning 24 unanhours
(4) Recording taped narration 7 nianhours
(5) “Marrying” narration tape with prograumm 89 nmanhiours

TOTAL TIME 198 manhours

Comparable dat a are not available front time Phase II niontage for Cooks. lime photography and slide
development was the major time requirement and this was accomplished by personnel from this division on
a time-available basis with niuch of it combined with other division activities. Su ffice it to say that no
evidence was found to contradict the data presented in Smith (1975). That publicatioum suggests that
devef ping a 100-slide presentation will require 91 hours if accom plished using captioned photos. 350 Imours
if accomplished using graphics, and 214 hours if accomplished using graphics to smupplenment duplicate
slides. The difference in quality was as evident as expected io subsequent dumplications. The final uumontage
used 74 slides arid runs 4 tuminutes. Approxiunately 100 slides were initially prepared with final selection
umma de by the instructor.

The classroom instructor , under the section chiefs supervision, was able to accomplish time
programming without difficulty. The total tine spent on programming after the slide sequence was
established was about 2 hours for the two of them. One slightly unexpected observation was that when it
came to actually accomplishing the programming to sequence the montage of slides with the musical
background used, the classroom instructor had considerably better success than either the chief of time
sect ion or the writer. Youth and sense of rhythm probably had much to do with it.

Installation of the equipment into the classroom was performed by personnel from Training Services
Division, Lowry AFB. Thmese personnel had initially wired the room, It has a dual control capability with
t he instrmmctor having duplicate controls on the podium for all projection and lightimig equipuuient. The only
mutechanical difficulty encountered which might be of concern to the reader was that the projection booth
humid provisions for two movie projectors and three slide projectors . Since the ammtonmated presentation
included dissolves, three additional slide projectors were required. This was accomplished by stacking time
projectors in pairs and slightly increasing the hmeight of time windows involved. The projection booths built
since have the larger windows. Retaining time Programmed Stop featumre of the cassette recorder was
soumuew hat n ote difficult. As mentioned previously, this feature is required so that live discussion can be
intermixed with recorded programs. lime normal functioning of time cassette recorder is mmltered : i.e., when
the sync control for time programmer is plugged into the recorder, time programm u stop circuitry is disengaged,
Contacting the unanufactumrer obtained the required information to overcoune timis. The suggested solution
requires running one wire froumi the programmer back to time Remote Start/Stop jack on the recorder. A
programumme d slide ch ange on the appropriate channel resuits in time necessary stopping of the cassette
recorder/player.

If more channels are required for projector contro l (three dissolve speeds for each of’ t hree pairs of
slide projectors plus two ummovie projectors plus one programmed stop requuires 1 2 chmuumnels rath er than 9),

18

- -- ‘~~~~~ ‘~~~~‘~~
“

~~ ~~-~~~ ‘ - ~~~~~~~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~““ 

__,_.,- ‘- ,‘ ‘ ‘

the additiouial control can he obtaummed by aitcuing time programumuuui rig. lime tlrs t three chuarmoe ls wcrc assigum ed
to t ime right screen. Only time two cables associated with ummediuuui amid slow dissolve rates were connected to
t he dissolve unit. Act ivating ch annel one Produces a inecliunu dissolve, channel two produces a sh,w dissolve.
ouue and two coummbined produces a quick dissolve, leaving chianmuel three free to activate t ime power control
w h ich controls time muuovie . lime secoumd series of three channehs controlled the left screen in time saumme w ay
lime third series of tim me controlled t h e center screen wit lm time last chaumneh (9) used to providi.’ Prog ramumuuu ed
Stop since no uumov ie is required.

This applicatioim requires a multiple screen preseumtation uusiumg a coumubinatioum of’ mecor ded and hive
um ’arratioum. Time cassette recorder used provides Programmuimmed Stop in norummal use. ilutwever . t h is circuitry is
diseum~ uged wime um time prograuumiuier is couiuuected to it , since plugging the cord fronu tim e progra immuuier i ui t o time
S~ umc Output jac k discoumruects this circuit. Mirucouuu I)ivisioum . 3M t’urnislued a rmuodiilcat iouu of ti me 257() lu au
in esseumce allows you to treat time recorder as a projector. Quoting froumm his letter . “lime Di~ Cue couuuiu mau md
produces .m uu uo uum er mtar s re lay contract closure of 0.4 sec. By connecting th ese con tacts of a cic&Iic:mte ( l
ch ma ,uu me h to R3 h i ,  time desired et ’f’ect is achieved. W lmeum time coumtacts chose . C308 disch arges . W hucu m time
contacts opeum . C308 rech arges , tiring (lie SCR amid energiiinug time stop solenoid. Access to R3 Ii is easily
acconmpiished by wiring time lower two ( mruused) pins on the Jones flog to R3 Ii .‘‘ This uuuothif lcat iouu should
he done by qimalitied uuuaium tc uma uucc personriei w h o hiave access to the service nmanuahs for flue Wohlensak
2570, lime uuumuumbers ret’er red to are references to specific locatiouus umoted on tIme sc imeu mmatic diagrammi piovided
as i:jgumre 6.2 of t h a t  muua ,uual . Restarting time recording is acco m plish ed by coumum ecti img t ue  j m ums hm button u sed
by t ime iumstruc tor to a plug tl mat is iumserted into time Remmmote Start/Stop jackS 0n time Wol lcuisak ~ 70 or
2573 . t h is is on the side near the speaker jack. A special 0.206” diaummeter jack is mused to preveuit iuuseru m ulg
t he plug into the wrong jack. Unfortunately, th ese are ratlmer umnustual jacks and cmiii be difficult to locate.
We were able to locate plugs of time correct diameter. hut t hey were too b u g .  Wire was wrapped aro umumd time
shank to effectiv ely sluorteum it, At tiuuues , we h ave disco umnected time ht reanmp Ouutpuut jack arid used it iumstead .
if’ t ime reader desires numore infor rumati onu on army of th ese modifications . lie’ is cncoumrage d to couutacl Training
Seu vices I)ivis ion, I AtW ny Al~ B. Colorado 80230.

Wheum this system was tried out before actual chass moo umm immtp leummentati on . it was ftuunid that all f~.’ature s
except the Prograummimmed Stop were reliable, lime Prograunummed Stop function worked reliably iii te ruu ms of ’
stoppiumg t ime cassette player at the appropriate ti rume . It conusistcuutly stopped at the’ desired poin t. i lowe ’s er.
uuma um v ext r :uuueou ms Prograummuimed Stops occumrr ed thmat were mmot desired. Discussiouu wit h time designer of ’ t Ime
prmtgraummmer autd wit h time electronic persouunel within AEiIR I]TT and Training Services l)ivision umli iuu atel~resum lted j im corrective tec lmniques. Part of time uumreliahility was deterunined to have imeeui cause d by noise
spuk.s generate d by switch closure of t ime relays witlminu flue prograuumuumer. Th ese w e r e  in itially quieted h~ a
iesustor/capacitor combinatioum heiumg added acro ss time slide advauuce terummiumals wit huum time pmxtgramumm uuer . A  set
was added to cacti of tIme 9 channels. Additional spikes were em~countered iii the classrooumm . appareumt l~caused hs a radio tra ums um mitter located witi mium time huildiimg. Th ese were daummpened h placiimg a 0.1 u m m f ’d
capacitor and a 100 ohunum resistor in wp~t’c near time plug going to time Reummote Start/Stop jack of time cass ette
player . Subsequeumt correspondemmce aumd discussions wi fh m factory persoumnel inmdicated t imat w h ile th ese
solutions were acceptable to them aumd wouuid not alter warranties , t hey reco ummu umeumd ed tIme muse of t.; .i: .
V4OLA2A MOVs (Metal Oxide Varistors). These MOVs capable of’ liaumdluumg 40 vo lt spikes were added to
t hme program umimmer ~ii place of time previouus resistor/capacitor cou mmbiumat ioum . Th ese solved time problem mu d also
noticeab ly reduced time sparkiumg observed wit lmium time relays, It would appear th at they will umot oumlv iumm prove
t ime fumnctiouuing in tlmis particular contlguuration. htmt also increase time life span of time s ummit in aumy use Arm
additional MOV was iimse rted irm ~‘urailt ’l jut tIme cassette player mused in tIme classro smumm as a saf’ety t~’atuire . \Vitiu
t h ese umoditIcauions . t ime contlguratiomm operated very reliably.

Evaluation of Moduihuur System

To obtain an evabuatioum of tIme classro ommm suiitahility of time equuipummeumt. the au tto u mmate d lmr~sr :mr mm was
inmp lenuiented wit h in time on—going MAS. The aui toum mated prograumm was used excluusivel dimming a 5-week trial
period. At time end of that tiumme , time autouiiated cquipummeumt was retumrned to AF1IRI_ and time semmm iu mau agmuum
conducted as it tumid been before time trial. hum accordance wit lm time imute imt of time stuudy . (lie evah utati oum was
directed primarily at classrutoumm usability, acceptability to iumst ructors and st um de umt s . aumd reliability , Au mroumm mt
of information couuveyed to stude umts was not a factor as timis is not aim esseutti al aspecu of tIme senmiumar.

Before imupienmentation, the iuistructors varied iii timeir reaction to time prolmsmsCd prumgrau mu. \ few w luo
were adimuinistrat ivetv respoums ibte for time c(uurse th ou gh t it rutig lut h ave sonic aelvauitagt’s hmr iuumai II~ mu m
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ebuuuiu mat immg tIme need fo r two iutstnlctors in eacim clj sstoouui, Maumy of’ lii , iuistructous c’xpressc eh csnutsideuahhc
ummisgiviumgs about time project. Most of time reluctauuce appeared to ceu uteu auou,mul a ram lieu puevaicu mi hee l m u ug
t h a t  the autonmated presentatioum would reduce time inmst ructor ’s iumteuact i(tn ss it hi time st ud eumt . Smiuce th is us
imuot ivatuo umal course, aim iuuteuuse siudcumt- iumst ructor iumte rac lioum amid dialogue is esse’umlia l. The um uajoru t \ ot
umstru ctors could prithably he described as bciuug cmmrioums but nmot eumt hmusiastic.

After t ime trial was over, time ’ iiustru ictou s were allowed a week to ueadju s f to time ’ nonm’au mtonrat ed mumode.
l1mc~ were t ime um asked to w rite a brief su a leuuueu mt siumr m mmmaui / iu m e their iuuipressions of time trial . l)sic’ to t ime sm umah l

mmuuuube r of iuistructors , net atteumupt was ummade at a fornual questionumaire utr structured imuterview, It wa s tel l
t lmat uuustructured personal ctt uimuli eumts regardiuig advantages mmmd disadvam utages immig hit he immore reveaui mig. Time
ver hatummm coumm umme nts by thme seveum iimsfructor s iumvtt lved are as follows:

a. Insu is’s st .i nd .ird i,,m i ion in pringra m m m u tt .mtioss ‘. i im s t rum’t on iruore ik’ ~itmiI iu ~- j im .mlm sw c’ring q imesi io ns .
lie .-an ‘I op m im e priuzi am .mt ,mn~ n u n ’. \Ico aiIos~ s miss re invo ls-en me imu ss m u m  m ine ~i.i’.’. iimsue ’ad of
sc’para ruin ’ him iii u tie m ia ss isv mI m e pcsdiu in,” I)isjd” iii m,i.’m’s Nmsnt ’.
Is . Insurs’s st,und,mrdl,ai jo n in mime iiniorini ,ii join presemnte’d its u t ie sum md e nt s Ailoss s flexit’iiii foi ike
jflSlru~tt ’ts in I 1m m’ c lassroom, l)isadv .mmmt.met ’s I iiuiim;un c’rror - Qu;miiiv ut all media imnusi t ic esm ’m’ lIeunt -

\I1% thuiiuuz im’’.c ~ ,‘ rm ’.itl%- .unnpliuieml . Programni errors ulnus u nor .‘\ici

c,~~~ lk w s  one muisirr mcuoi pt’r t’i ,mss . ~tu, h mo re’ ite’u.’t loiii in m- l, ssi.’uiii (e~m fl si,i ~ ,ism mc m o m S  pomlim m mu m
m’s ix’ eiahu y ii sse get a stop oil uilnnsE ” l) uc .m ,uc . mni.iem ’s ; (‘ain ’t h u n k  ‘i i to  -

ml. \t’ut iiy itt mmn ove ’ ,uormind .‘ m’t iv. .tc littOn ti re’ pod m m m mii . ilis,ids .iiii,i1’m’s t i me s t iot i  dei.is tin adsa mne-mng
mhe shdcs.

e. - ‘ 
~tniltr It’ nmmo ne .l to tumid minor s ’ u r m ’e’t~ ,m nd .‘i muo n e’ j uts ois 1’d s~ j ilt t ine’ si ude mn is is ii uk t ’U arm ’ ,I’.S .I ’s

i Its nm I 1mm’ imuitium iii . It ,uiso S m ’S ~
- (5U the t ’t i ,i i t s ’  it’ .‘ t ’ .m ’ rse ’ mite si l l dem i is  imiore’ 5% t iemu ou ii m’ havjmmg

djsm -tmss j o i ms . u)is ,itis .mu i t ,mem ’s l ime shun u~u’’~’
t ine 111cm iu.ioi m- .imn t r i os . ’ .mrou imml I t im ’ m t , i s s roo i ii 55 iii, in is m’ s theiii niore treedom ni . ( iii cims p line

pT~’eialnm .un,t imc ti me imnsurum -tor d u l l s . ( Nut .l ms , i m t c ;umit;mem ’ s jomet t i

~~ 
it ,ill.o~c oimt’ lum situm iom to Imandle ,u c lass ius’m si uii to I’iinisli l’s hiuiism’li - l inus i ’ i o s i m i m s

e’oi ltmntiut S t lurougti ,ui 11 mm’ 5m’ssmoin . Ii :m ts  lim e umi si ruc io m irolfl be’Imiind the’ lx’diuimn mi nd lim b .i belier
.1 mu den I! i u ns t rueior re’kmt tonship. l ine ran ta t mm li PrOS h im ’ s note .sp is , r( m m unit s t o t  t im e inst r u m b o n  to l’s’
ass mrc ui m i m m es tlo im s m d  pmmtsie’ discussion I ii.ii is lust ss Imei m lIre’ 111cR 11.101 1111151 15.111 I lit’ smFj i ’ i
t)isadvarmnJgcN: ( ~nCe’ Oil ‘me tried it }‘oni thuni’i St .mnml Ii) go hJe’k Ui’ iniannm.m i moun t  not ) .

L)uiiuum~ t ime trial , a full eha~ ‘s de nmou ustiati ou m/ seu mmium a r was cond ucted isv low r~ \IAS ImeNtmuun el for
representatives of I Iq ATC . Rammdo lplm AEB . Te’.as mmm d time’ MAS persomunel of Cha imute A h B. Illiumois: Keesler
AFB, Mississippi: Licklamid A EB. Texas: amid Shmepimard ‘ml ii . l’exa s. l’imls grou p rceo mm ir mmem mel ed that time
autoumma ted tec h nique he iuimp ieummented wit hm in all MAS classrotmuuus At the’ e’onuc lusimmnu of t i me’ tmim i. time’
Cotmtummander . USA F Ss iio~i of Applied Aerospace Scicmice’s . I mrw rv 1\FB forwarded a le’t te r to I Iq AT(’. lime
following are extracts i’rouuu th at Id ler

e h ave mt ’ lmn pie ted our tes l ot .ini m ’ m ui .mi  lire I’ti.ice~ I tnt lInt’ ‘ml ms si o in A ppiie-at ion Sent uin.ur - l i n t ’ mliii Lii
teaci loll I to in studen us -.mim d our imm s ir u mions las been ext reimneis I mvt,ratsle - St t a lents Ima se ’ i t’s pmsnmIm~$
cc it Ii emil inmmsiasnu io time s ,ir j c’ i S mu ’ nmedi.i used m u presemu t mim e the ~ nu irmar’m ,u mid t ire lust tin t ors In_ ire
.1 pprm\ i.mi eel and mapli allied tin I he crs ,ii j Ilts tismili imilu i he mmmi mutual cml ~‘rogra mu m , l ime .uuirsnma u ext
eq mmip um ren i t i ns pro. e’d lo he I 10’ : tel iaisIe ml mmri 1mg tIne I ~ Ntis c nisen tmrot mgl i It, Dem-enniser 11)7 t,
period ,ert ’ m i n i  it mne’t ions during presen 1.0 ion -

2 , lime following eoumeiu msj tsns amid rs’e’tsnmim ne tm dati on s should ,mssms i S-m ill in dele rnmimmi mig 11m m’ lt ’.i sjt’ it i i s of
P1mm sm I mu onmal ion I iinssugtitsut lime (‘mnitm nmain d:

a. I o prssi’ t’ui~ presemnu lime aumiomtmaied sm ’rsj ofl ul ‘ml AS it t ( ‘m ini et c  Imn usi be equipped cc ju Ii like
et lumj pnim’mmm - I his is m’ssm’nti;ml to sm andard iiau iomm uiur ougin onmt tin e m ’imnm.m nd .mind 10 ii ns iu re ui~mt prmsgra i r is
ilm ’ tm ’lupm’d i m t  mime t)l’R ,urm’ mss lmm i’ .ui lisle it iiim t’ilim iplifl’ttt itsed i’s .uil i m i  SHim ’s.

5 , lire automated ‘v s i emun pros ides to t  mIme eiem’uroin ie conirol of lime presetmbau it ’ ll 5% Imich j im lumtii frees
t’ne umn ci Fuel Ot t ruu ii m’ .mcin m’hass rtsms ium. Ii .i Iso ProVilk’s .1 minute’ cc ’ risi si m’nl preseumlal j un  and enables tine
j mm s i r um’tor 1mm e’utncenlraue mit ts re on I hue si utdci mts rallier I Inaum tine uuiee’hauijes ~ l getum’rat inc (him’ v igil i atmt i io
vi~mu mt ul t im ’s icr’ at I lie ujgiu u i ~~~~ Wiu ’tle j nsb ,m li.i I loll anti eq uilsnme lmt h a y  cr ss i j ir t i m e ’ imt ’ ’iglut s tsri mousd mu I
S .u ,(Hbo i~t’r elass ri’onu , utds will us e’ vj r l im uiis .1 o ne—I imume e’sjse ndiuurt ’, m’onsislc’riuug thm’ life’ mit tile kin]
‘I’m rt’ imrvoived is rale’d ml seven ears . Tint’ resui I ini ~: t ’m ’ s i  is oidamuee I’~ elim in mu ing time add it ims imal
mnsn rt me’tor us esij imuaned at ~ I 0,1)01) per e’i ,isc rooui i ( i’c~ cur )

4. Based ou r our lesi usi ’ auiumau 11w Phase’ I ui ‘ml AS .mnd ii’.’ CS’ iucepu msf Ike’ I’ll lire ‘ml AS pttsgt,m Ii . 55 e’
st -ill rt’aii,e nlam n s lsenm’ilIs wilIm (liii. staimdardiiett , t’i iumliv flexible , plr’cm’nm.uuitsui. Sluice all
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noi u ’ i’ nm mr s e r v Ic e  at r mmmm ’m i are ~‘s~s ..~’d l.a ‘ml \S . it is lulnporlanu itua l itn e’y cmi ii all I t e m i s e ’ lime ’ t r i t . ’ i  iii . i l Im ’ l n
in Ilit’ c.uutne nialmu me ’r .*m~mJ Imilenb Iimal 55 _ i s cnr igmlralh) n ’ i mce ise ’t i - ‘ mt immul i i .i t i ng line i’r~~’ r , mi i i  . i e mm t i l l j t i i s i i m ’ s
Ilniut m u t n je ’e- I use . Ihent’t’mts int’l tide htm l will not l’s’ hiuuuj ueui mu:

a, Reduced 11am rs~w er req uirs ’tl t or c i. m s s n m m . m  iii pres eun ial momn

is , ‘mi m u f t ’ m’ i l e m - mms - m’ mn t u l v ,mt itum m .‘i imns t ne m e ’bi u r i’u ’ ts. inm m e’l I prs ,g ra i r i uptl .ile ’ , el es- e’ii. Iu mnne ’ln t .  n t ’ sm ’ . i i , t i .
e lm .) .

e ’ .  Rmxluevd I r mimm umg i nun’ required to n q ualit ’k’al 1mm m ’ t  lund rueto is .

d. Ine’meacetl rr’l~ hj ilb~ cu t p rs ’ce’u it . m tim m ii -

C, i i i m i e ’ .isu ’ml u i i s l r u m - um ’ r ’ sm nudm ’nt l f l t t ’ I,Im ’ t lm ’ l i .

5 , In ,i. i mt l t l m ’ f l .  a Ituth- j u.i t ollt. it t ’d dks u.lve presenuatlotn 55 ,is te ”ste’eI lot .Smlll p , uu j t ’ i i l lS ’  55 ilii t h is st s t e ’ l i i
The’ u’~ mO tIn.’ qmmic’lm eul . m i mm ni nn ai  elisst,ivs, .utntl s l u c m  dt ,i li ,it is’ . ln ss . m i s t ’ jdui un narket1 l~’ I.. tie
presentat ium n, ~‘ut Ii eq uiI’mlme m l  de~cr iite’d iuere’in. t ime i’rm’ na aiim e’a~u Lie imtltu.iteet se itiim s tmi Slit ’ disso lve
Ic,mlum re mind lime ’ mt mssm . sm ’ s ,idt lt ’d Ij t t ’r ,ub mu5 j ni it ~~I es pemis c cm mttm o ui rcplam’eimnei ul m mt uiuts d i l i m ,i tmnnun m m i
e\~ tiui 5~ c\mtil pme mrt Or i , im l t l I l t ’ s.

6. One lad I’’ innl im,i s Imeemitnut ’ mk ’ ,ii ms a rm ’sm ill mml l im us iC s t  Ii is jtnnpt’m.m ii se’ t hat suml mdl m m ’ m oI st tue un i  t i l t ’
hugi nm ’sl quim lius I.’ uinsure rt’ir,ii’ i i its .tntl umumi ntai lmahul its .1  lime ’ prmstYr;u n nmtim ’d j i t t i ’ r m i i , i t i mun umseel mit lime ’
ptt ’~~’ ItUIim ’ m1 .

7. ‘m%l i ui e t i i js  m iis m - imssu m ’ ll ti ,us he’eiu ~srj nun .urm i~ rm ’sl rie ’ t eSI it ’ Phase’ I . .in e’S is lmn r j iuoni mit I’tu.ist’ II i i n ,ili ’ rlai
ma is es’ndm m , t e’d . I i t s uint lie,i ut ’tI Ihat t Im e ’ t’t~uj plm n m’inl de’s mt i i ’e’d Is (5i~~ moi ii i’ ,itit’i e’ 55 mli i , .mu it l  .inie ’t I l l . i tm ’
to t . i’Iu,ise’ ii j~rt ’se.int, it mm li ’ .

tl cofl mflmeu it ’. ate ap ls rmsprmate regzureliumg timis ATC e’valuatj oui. h u e  ilustruct o is e’oubt tum e uute d oui mum
uiudesurabie pause t im chnaue~iumg slides, in time imorumual sj tuati o um usilug slides j m m a bnef ltng, t ime It istructol hum s
reimuote coumtro i ium hits iimumeh , Wh elm hue couumpleles a tn,mimic mu d wants to ads .mnce onto t ime ute ’\ t , hue de’pus ’sses
t ime ~hiek adva,mce button. It tak es about 0,5 seconds bel’ore time nex t ji ii~’i~s’ j s out tIme sc reeuu , Ium time
contìguratietn used luer~, the same remmuote comutrt ’mI is used .tnil the iuuslructor agaium hums iu in hi~ huand.
ilowever. w imeum lie depresses t Ime advaumce hut to um it actually act iva te ’s t ime tape recorder rallier t hu mut time
proj ector. lime recorder has to get up to speed, respond to a slide adva n ce impulse mu ch llme um it .ictiv .iics t ime
prograumulumer w huiehu iuu tumr um act ivates time dissolve mmn~ whicim act ivates time proj ector. All of thi ns em uil s takes
ahotut two secmmutds. hut the differeumce is noticeable . With prac t ice, the deta can be susiusimi,ed. I~sut thepnm hlelmm dt~ s Imave to he kept j im mind w h ile nuakiumg time ium itj ai tapes. i’.mt ~se’s helwee um topic ’s shmouimh he
luiiumiumulc d.

lime secoimd conim ir me mm l is to re-emphasiie time point ummade h~ t ime iumstructor whm tt ct s ti u nue tmte ’d. “Quimh its
of all ummed j a um mui st he excellent. Auivthuug less is greatly amplified ” This is de’tuumite I~ Cornec t - W hemm Iwo
slndes .ire on lime screeum sid e by sj de. dit’fere,mces aumd defects are enuuphmas iied u~reatls - The dj f I’ereum~’es j im cem le s u
halautce , couutrast ratio , and density hetweeum mum origilmal slide aumd a duplicate sliehe caum at t it ui.’s he et%Ci
looked wheim 11mev are preseutteel one after anoth uer. in a uimu lt iser ee um pre ’se niatj ou m wh ere 11mev are hmrese lnled
side Is~ side’, time differences arc glaring. l’lme saiume is tr ume of time ,mudj~ tape, flue irmmpu lse tu ae’k is particularly
s eu i s ui m v e to j fl uperfect ions. It’ ~mrue word iii a umarr at ieml u IS uim uf fled, t i le ’ l isbc ’ner cat m fIll ji m f ietuti coumle\ I mmmcl
iumav Ii 01 even ii et i ice time defect. If ’ aumy one iuum pum hse j im aim mu lounum te c h I e’ Sm ’ t i  tat  ion is uu m uf’Iieel . t im e er r lil t ’
presentation is rujr mcd.
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- I I’F ’/ \ I) I ’m Ii OPERATIONS MANUAl h~OR (‘OMPI I’X ~sU’l FISCR1 I-N SYSTEM

INsrR L4 ’lIUNS I-OK Sl’% i’lilS ‘mIANL - ‘ml

lime’ nat e’u ma I mum lit m’. iii~mi i ua l us disc u ssed ill iij i i .1 t i c e’ f’oruu m f ist - I)u miumg thu is discmmssiou m ou arc
cm c lc mmuu me (us use time equmptine n t ii ~ mitt elm ’St m e ’ t m i  follow I lie’ 1,1 ~s~’e~l lit e’s Lw ‘act ualh doing th e r mm -

I i l l m i5% mttg lIme mltscuis ,sltumi of cacti task thuere is a PRAt ’ l I(.’A l  l:\l Rt ’IS I- . ho i  these m mli tu m u mst
.1.1 u.m l 1~ .ie m m  ‘ i i i  1uj isl each she ’ ~ - As ~ ou proceed t Ii to tighu . colum imlete each umuu mnbc’ reel sIc’ p in tIme 1’ \m ’ t e l  Sm ’
hei tu m e ’ going oum Its lIme’ ne’\ l  “mI sts , em sIrm Il iete cacti PRM’l’I(’ ’m l l X h -  R( ’ ISh lsm ’lort’ mu iti C on tm the’ umex i
i,i ck ‘mss is I mt m e ’ us at at I~t him’ it’ tme ee led

hl~is manual ‘~ ~ Pu-c PJit’el tm s i t h e  it l’Se’I SiC.’ I ramt mi uig t n t  pe’rsouunel assusc ialeel cvithu ti me Media l)esIm~ni
and h - valuation S-ct menu, Aj u I cit ~c I lutnaum Res mmt muces I abms t a t min V - 1 155% t \  AI i:orCe~ Base . Colorado. ~\liile’mIs ~e’t ie’i.ii pu’emc ed m mres m u-c re lmrese umta tts -e mit t tua ui v t uu ultj scre e mm pt e ’se’ii ta i im s t i  ~V Sie ’t i iS . Sm iti l e til time s1~m’cifl,’
l ums It lieu m m 5tiS shi ms iilel 

~ 
ins ~le’ a tum mmde’l to euide ou j im cci ahi tsl i j m i~ spce’I lie’ tmremcedurcs lo t y mill t ulmi mid me’

.ii~t~l tm .t t t t t i i

!. Preseumta t iouu of Preuccorded Pm’ogranu

To pios mile a practical ehelu mo im str a tio nm of time ARION I)lGl’I’Al PROGRAMMINI_ s’ stein at i ml  m i
ch a n t s  smniie ~ut tIne emmu mce pt s aumd proced ure’s , oume specific exarum ple cmiii he umse el j ut iallv - Tine exa tumpl e 115Cm1
h ere cm ill be time l)igi~(’tme portion of “Tech niques m i t  Utilizing Mull j se’re’e’lm i’rcse u mt at ionis , ” Before eouiti uiumi urg

t b thmese i i nsh i tmc t im s t is , mmb taj um fm ui slide t ra\ s mu d m Ine a im djm s e’ tSSe ’ i iC tm i t thai prog tat um. Th ese will ptosiele’
ti C \ .i iii ‘Ic of .m In tl SC i CCfl p reseum l’at itlil tmsu tug I \Vt i prol eCims n s tm un each Se’ ICCT i  ( I :j gum re B I ), Oilier con I’igui ra~t im it is wemui ld he sinuilar. 5 m m mug onh~ ium using Incite em r less eq uipnmeim I I C..  it S mull cc’j sh m I m i use h im rye projectors

out eac hu screen, therm m~ t ‘m tm sliSl’ m time mdclii jonah projeclot s wou ld Inave its he umsed,

f
i 

T~
-5 ç~ ?

2h
1

- 1  - I_
IJUD T D U D

FADER UNIT A FADER UNIT B

;
DECODER

/‘I,Curn 11/. Equipment configuration for du;al scu’eeim four Iwojedtor prv~uentat ion,
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- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ -~~~-~~~~—--“ ‘ “~‘“ ‘‘~~‘ - ‘ ~~~~~~~~~~~~~~~



-~~ 
______________________

2, Projectors

Four Ektagraphic AF-2 slide projectors arc required. Two project on each of the two screens. Time
projectors for the left screen are time A Se’I, The projectors for the right sereeum are B. lime tetp puumje ctetr in
eac h set is number one. liue botloumm is uuuimube r two. Considerable care is required iii assurinug that time ’
projecte d images etum each screeti are registered and the two screens present images that are properly aligned
and of ’ t ime sauuue su e, Set’up slides sh ould be available j im slot 79 of each of t h e femur trays , lime red slide iii
the nuntber tulle pro)ec’lemrs and blue in time nuimmben two projectors slutmmuld siimuplif~ t hmis task ,

rake care th at all proje ctors are focused and aiiuucd, IX) IT NOW .
Alter the pretjectou’s are Iocuse d, set time sliding switch o FAN; i.e., projectors are turned on but time

tauump is off. ‘flue DE CODR. will turn on the lamp and advance time slides through signals to t h e  FADER
utmit. I due projectors are accidently left in lime ON posit ioum (imiglu or low) the slides will be advaumced
pn)periy hut the imuuage will aIwa~s be projected omm the screen. This will iutterfc ne with the iummage froumm time
itt imer pnmjector.

3. Fader Units

Each screeuu requires a ~O4 FAI)I-’ R UNIT (Figure H2). like time projectors this nudist he’ plugged into a
standard AC receptacle. IT IS ESSENTIAL THAT TilE FADER UNI1’ AND ALL PROJECTORS
CONTROLLED BY IT BE ON TilE SAME PHASE OF 11W A(’ LINE. Do m m m,mt plug lIne FADER ilmto oume
circuit and the primjectou’s j nto aimol imer , Oume siuumple uuuethm etd cml assuring proper imluasiums is tim plug all uumits
into a portable power outlet strip. This phuases time uumits aumd also enables ve sul to turn on all three devices as
a unit. ~~ie to t ime ratluen lmeav~ load required for the projectioum lamps, it is desirable Its plug one FADER
and its projectors Into one circuit and the oIlier FADER arid its projee’tors into anot her , The rest of time
equipment does not use enougii currenti to caumse conce rn.

®~~~~~ rn ~~~? E f l  $~~~~L~J ~~~r~i ®
An on An on An on

POWER

LAMP LAMP LAMP
TEST TEST TEST 0 OFF

_ _  _ _  _ _  
An on

CAUTION CAUTION CAUTION

HIGH HIGH HIGH Command Performer
VOI,TAGE VOLTAG E VOLTAG E

DO NOT DO NOT 00 NOT _______

REMOVE REMOVE REMOVE — 

~t~’”.i 
I8 ‘ I •ss .s•.

UNLESS CABLE UNLESS CABLE UNLESS CABLE ‘ I

IS us is O
~,f ~

”
~
”
l “IINPUT I”

DISCONNECTED DISCONNECTED DISCONNECTED
_ _ _  _ _ _  — ‘~~

_ _ _  _ _ _  

, ® L  ®

flgurc 112, ARION 904 fader unit.
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lime I “ml ~i- K th i m I cu muli m in I s 11m m ’ It’ll sm lm ’eu m is tlesugmn ~uIc ’el -‘ . time tumid ’ iou time’ m u)~f u t  s m I u ’ S’um l’s ttm ’cit~mi.ut ~ ml It ,
h um us . S n u i m  I i ,m~ u’ l A h ) I  R It Nh I’S A IIIIcI it . u ’11c ’ hm 551111 a Imnm h’el uuu mmlii ’ mud .i I n umm I u ’ e’Iui in o , i i ’ a I- Ahl i  R am id

set oh hmIohi’ c’l~ is liii u~.imIt sc ic ’et i ,mIs ’.i,

I ;mm ’Im h A l  DI K m ’ mm mm t alu s tIm ret’ nuomhmule s and mu imowe u mmiii I, I ‘mcli ii umudiui m’ cmii cm iii imm i on~ u t  ‘~u’m ’ Ic m u liii ’
,‘mn ud f i o muu t ime umm mndule ~uiuigs mm m li i  11mm ’ ‘ mi’ ,~ us Ii it wu ’it ’ a mm ’ i t m m n t m ’ ‘lim e hA i ) h ’ R  m m l i  m’ unu i l t mt l  three hhium lt ~u’ iouc ,
ItI it we a mu ’ iii iI~’ i mcii i  e~ I cmii t mu’ m mu m um hum he s (mim e a uud I mvii muid ~ ci leave liii i’ m’ tin umset h

4 I~~eodt’r Cnunu~t’t inns

lIme 1)1 - (‘( )I Dl - K ( I - reum mc ’ LU 1 I ak s’s I Itt ’ s lmgl t ml s my , tm mIs 1 m m m m ii 11mm ’ 1 apt’ mu ’ c i  mm ~is’ m mum c i dee mudes I hmeum u sum 11mm I
ii m iii c- mmn t io i tim e I u uu s I t ’c ’ i umIS ih uumuii} ~li flue I \h)h R mi u l ut s - liii’ i)h (’Ol)EK iS c’ubIiIh (’~’tt ’ul f i t  t ime i ’Ah ) i’ K 1m m time
il,mi I-I W i l t ’ m ’a lult ’ (Dii 11mm ’ um ’at of h i t ’ 1)1 I t  )l II- K t ImeR’ iii’ sevm’u 1.1-p lu m umiali ’ it ’u’t’j m i at ’l m ’s .u um ui c liii ’ s i au u u lm tu l
pimoume lat ’~ liii ’ sc ’l mit t Iui~e 1.1 pmm ~ iu ’ t e h utae ’ie ’s is labeled PRO) it ’ t ’IDR Ok %‘ Pk ~t ’~ %~uig cable A umuims
hm RO ll- U I tiR ()t r l ’ i’ ( I ‘\ mmmd m ’ m luhu ’ It luul u m PRO,l 1 ( 1 0 K  ()(I ’ l ’ h’t ‘I’ II, Ree’c’i c hae ’ht ’ I’ m u m  ihmm ’ 01 ( 01)1 H m ’ s
t u s h lIsCm I iii h im ’ s exauu i lule ’ i s i m l  s’m m u m lmh Itt’ 115m m 1 hu m mo u l l  nil .i Ihum i ul ‘si’l cmi 1 m i u m ~t’c ’i unis
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l- ’:m ~ j u t ’ U AK ION 91u S digit uml k’i’nt1~t pkm*~um ItoinmIc -

i ’h i :  1111 - ( ‘ .~htl I - IN ~V h l ’ hh l i i i  (‘ AhI l I’ ( OIN(, I)0~VN i- ItOP~l 1111 h’i II( . 1k’ e’ a t u ’ iu i l  m mm ii i t s muse
I m u m ,  C till lilt’ ‘~‘l mu s’x , tIm m ’’, m um e mkltm ’ ml e - lIlt C 11mm’ m mm i i i s mu m ’ Cc sun im u ’m ’ l m ’ml , lime’s .11 C iii mu u mm .ui Is It’ll ut me’hmmnur.i’el lou
m c c u i s u u lt ’ta iml t ’ hu c ’ i uuum i’s c i t  In u me WlumI ~’ lIlt’ units sau l  Itm’ hm ke i u mi h m au t .uuid ir .usss ’uiu hmhc ’ml us u t i m um s himi m es m’s m u lli
mlc ’s u uc ’ , liii’ l~ 1ut ’ c c i  Iuim ’st’ IuIaI~~u im uisc ’ui cm uhl m t h is is ~m ’  u I  ‘ihuui is ulh ’ t l t  tmsuahlm uhi m ’ t ,u lm ’’s .i c.ih it e u si,,lult ’ st ’I ui p~

Iii’. IS flit ’ uti alum I u ’a scu i m I li,ui ummo ch c i t  t~me idlmuu i lilt ill iS Im mmsb.mt u l% ah m c ’ mm ls I ktti mm l i l i st •c m ull Iics\% I I~us’s~’~ m’i
I i l l l s t i  i lit ’ muish m t mc lu tu l i s  iii S t I l l S  uhi a i ii Is i’ c m i l t ’ t ’ i \ m m Ii iut’ m’mI 1mm kiuumcm lu m ccc lii liounk mi tip ~c c  ilm a i son m a ll mul t i
ho I t  01 m mum m c m ’ ii

6 , (‘onium’m’hiimg fl ue Ik’u ud~r and Rct’orikr

liii ’ l ) h - ( ’ (  hill h~ ‘s u I 5 t i l i i ’ u h t m l  i~
c ilue i’ ,” mi ’ i h t i ( ’Ol~l)i~R Icc ,, m ttm 1 m im u t msm ’ i i u imm ’ mum mm ’ c ’ mtcl m cI ,i c t .m m mml .mucl

ri i c ’ u i m ’ h c i tm i ’ luulu ’ lIlt’ (‘ () Ikj h I,j, \Nh) iNi’t ’ I’ i . u m ’k u nit h u t ’ i~.it ’k of liii’ i i i ( ‘ ( ) I) l ’ i ~ ,inm l ilmium liii’ S\ Nt (
~l ~i i ~l~ I

lit I’, mull 11mm’ h 1 5 1 ~ cm l 11mm ’ ~‘m’ um ili’t us. ’’ T~i ,‘ “ 71,) (‘ ,\SSh’ I’ll’ R%t ’Oi(1)I’1~ I’hut’uu ’ i ’s 11cm c i c i u i m t i i ’ m ’ c s t i f u m m l f u m u  ilium
milihim ’h , ml is Ia~ loIS s~h 1mm ihi~’ uu’ ,- u ’ss ,ul I s- c u t  I’ll’ mum m fpu uf - ii ’ a Cm ’1 iiu-u’ i’l ut ’m i ’ t m k’i is tI med - pkm~’. i m i io  the
iug lii mil . m uu i n ’ i  sp* ’.iku ’ m umi mlk’ I - Su mi ume cuulnmui u e . m i h u u s l t t u u ’ l i l  iu uig iut tu u’ uc ’t lmil lu ’m I hi m c s t c i , i u m t  mu ’ t u , t i m i t ’ I5Ct t o l u u i .ltl, C
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14eufhu the I)h’(’Ol )I’ K amid Ri’COKI)Ek are plugged into mm standard h I S  VA ( ’ ic ij iki - it ~~. 11111
uuecessmmiv to m at e -h t ime phase of ’ t h ese units mitch they dmaw veiy little u~mwer so thie’ic mmuc ~’ nun s Ime ’Cu. mI
e’miumsi dermt tiomms km plugging theuim iii. I however , by f lu is fi u mme , you Imuuve a total of e’ighmt dif ’f’cie’u mf Imiults ~mimmgged
limits thue II ~ VA C outlets, Emicim umtusl he both htIui~ t.dh iii anti ttunmed tin, (Dimui tt 11mg mmmiv line ni time mupeiat itnu is
ruj uus t Ime entire itreselutation so a veny systeim iahic multprotu e’h imu usf itt’ timed, lii our lab , all u m iu l t s mmmc ’ he ’ll
plugged lntmm their outlets mini mire left tunmed oum , ‘h ue  slide imrmljectons arc left wit h li me’ Imowem ccl at h’A N,
Whcuu time slide trays are firs t put dm11, tlmis sett ing immim y bc chauuged while von mire ’ setting up and f’oc ’umsi iug lime
lsu~et’t um rs . hut the switc h es aid ’ me t uru med f un IAN wh iem i the set’tmp is t’tm u um p lete Wiulk tIme hu:i vs nmay hlmmc ’ t’
beeuu reverse d to I m mc n l c ’ e’t t ime focus slides iuu slot 7Q , w heiu time imm eseum t mlt iol u is slanted t i me ’S imeecl Im c tnt ’ set  hu l
slot Oft ’, Alter initial sef’utm , t Ime t mmivs will muumhmmm m matk ’ alIv ref minim to ilmis slot mine posit iouu, ‘th is um pt’ ratmt mu i Is
called I lOMi NG and will he discussed iiutt’t - (‘c m iuiak e ’ t he t Uruu ’ t mum smuu miew hiat suu mm i t ler , m u m t he lab we have ’ miii
I I 5 V A(’ e’emumt rmt hied imn i mu t lie cemu t E al e’oumso li’. - l’o Iii rim um m u the sy ste mum th ut’ minim mu pm mweu Inn Its ttc iii i lIme ’
l)i COI)FR amid (‘ASSFTT’l: RR’ORI)h:R hmivt’ t lmeii umw m u sw ite’Imos, All oI’ lIme units for lIme It’ll (A)  s,’reeu
are e’cmum t rtl UCtl by a siimgie intl (mu m but the ctthiu im um ’ahk’ series for the mig h t  ( It) uses lime ho tt mm m ui t h ree Imimi l u c m i s
lime tlif ’i’ereimcc’ is due to m u mm ul citing t ime ~mhumising of t lie I IS V AC. Time’ nnn m mmm ul hut Inns for us to u se ’ uuu tIm e ’
rigim t Sc ’ I c,’ e’il were ~u InIm mise ’ - I Imiweve t , the’ bum II ouis immt numua llv mise’d I’o n time ’ heft cc nec ii mire mini iii u ml u,ise ’ ,
requ irimtg ti me’ use mm f ’ mm power ml i’ip. ‘hiu ms is siumupie i im u th mmm t it i’e’t~tm iI em tuit ly oume e’ommtro l hultumui imumt it tines mulc h
aim mmd ditioim md t’xh eu msj ouu ccm r d iuufo time sy s t e m um ,

TIme essential reqmii remimcnt is to emmm im loy a Itnoeeeiume sit ohviomms t imat Sc uL l cmii follow ml imhiumilly sluice ’
you will probably be talking to a group while f t mr um i umg it tum duniumg aim actu a l lnesentalinn, Aims uumme ci not u nit
vo ui part will prolmably retluint’ mlbortiimg tIme pnesefltat ioiu and sta rti iug over wh ich is imigiuiy uuiucksirahle. ‘Don
uuuusl develop mu m’eh’ ritualistic and simuu hthmh jc hu rmm ’ tu u m lmrocedmine,

‘fi t t ’mie ’ il itmute’ t iuis tmmrn .stn pnmmc e ’timmr e luc re , all 115 VA(’ is contncuhie th tlmrmnig hm time uuuas tei lmaume ’I with tIme
hut toils mm amm ue d, All oh’ 11mm’ hut toi ms mmss oe’imi tech w I flu mmorn mal Isreseum 1m m t inn m ite ’ himie, Timere hot e’ , 5 u mu l shm oulel he’
ab le to activate lIme e lmfire systeumu by depressing the blue button s. ALWAYS l)(WI ill I’ (‘I hU’K ’l’ h hh
‘I’LiRN.ON IWFORI ANY h’KEsENTA’rloN S1N(’F TilE PROJ FU’FOR.S AR~ LJS 1- I) FOR MANDi’
I’I,IRPOSFS ANL) ‘l’ llF W IRIN( . ( ‘Ot t l I )  RE ChlAN(~FD,

6, Step-by’Step Tumrn~On Procedumi’es

- 0mm (‘omuso lt’, tumim on MAIN I5OWFR,
2, (Dii m m u mu j uu e’c umm m o le ’, htre ss (iilmmuum i uma te ) all blue hut  toIms~ m e ’,, (‘ ASSI~ I I i -  K h Ut )RL)h K, Di (‘01)1-K ,
S(’RFFN A . SCREEN B, PROJECTo R 3 , miud PROJ F(’ l’OR 4, As time hm m i t e t ums mile ’ lu ue ’sst’cI , thmum m l mhe CIl,’,’k
e’mme’h device in lunum hm assure th aI it t tmnm m s on,
3, l i m e’ us muimd m ui mmm mill pro ie’e’t inns,

4. (‘heck cliche Ii ass . ‘I’ras’ s Al , A2 . Ill , muut h 112 shomuid he’ mum tIme aumim u opu mmmli ’ pi’mm~ecl or wit lu liii’ iuunihei e m mm
time’ Ii as ceim Ii’ m ccl ill time Iron I oi’ time pm c mjec t c ml , ii It as is im cut cem u IC u eel , depress liii’ I l( )M IN ( him tloiu oum time
1)1 ( ‘01)1 K mmmiii hold it for mihtuu mt 2 se’e tmime ls. thu s  will sl mmmt t i me I IOM1N( ; sequcimee’ w imichm teVt ’ise ’S t ime’ slid e’
Iu .m s s, ‘flue scc lume ule’c’ will corutiuuue miller you release tI me’ hm mi tt t m u i , l’o sht t 1m t ime seu Iume ’ilc’e’, cle’pre’ss lIme I IOM lN(
hut tnim im ium m u memut a m mls - ‘limest’ art’ spe’e’immt t u mis ’ s uumodih lcth for t i nis pmmm Iu um ’s e’ mmmcl will ci 015 I Ime ’ Ii mi s s w i Ilu sI mdc (mime ’
reac l~- hit be Itnojeef cii, ‘this I IOMINU caum he mi e ’ccu um mlmhisimetl mi l ’t u’i each ~mre seu mtmih j on to rt,lm mu mu lIme’ I I mu ’, s ti m liii’
heginiming SO s on miii ’ ready for time mmcxl shmowing. II sh iu tmm hd be Omit cii tiu mut time f irst slitk glue’s i mm slot one’, imol
iim / ens ‘ Dm111 11 umi s f u mI me 1cm mutlvmuiuec lime II as s cut ue ’ ml mthe ml time I las s re uui c uve ’el Ii, m Im i lilt’ 111 ojee’I cii ,

S. I~aee easse t le in (‘ASSFi’l’i Ki ’UORI*R.
Is. J imsl he fmm re begium um ium g lime i~ 

re’seim ImmI lou , d c  press I lmc I I( DM1 Nt Im mm l I mmii uilutii te ’ ill a illy I, 1/4 sc’cc mmm d ). Ibis
will reverse tIme ’ Prn~ee ’hnrs tune slm t hm , II mi l ls Imicu,leL’ho r tines me ’ve ’ m se’ , de’ u c l c ’Ss I 1OMING .Igm liui um im t il mmli
it rtm hi’e’ ht m l s mi re mIt t ime’ hegum II m tm F Also , I msu c’ it mis you uc ’ kmmse’ time I It )M IN( immm l I o mm i ts umm muke sum Ic’ um c slme ’ of lime ’

- Proit’e’lou~ ti(h’tnlice’, WiIh 11mm’ sitt’e’j iuI I um us ’ s , if t h e  I mrs mime ’ in lime emmu I Cci lmtmsilmon 11mev will sI mis I lucre’ -
h owever , lime prolt’ c’ltmrc tmi ’fe ,m miml vaumc ’c’ ouue slick for mine’ xplmmi iucih rcastumms mvhie im mills et lmmipuuui ’nmt is I mmr umc’ti isO
on unit ’, This umunimme ,m t mmr \ tiesprc ssiumg time I iOMhN( will assure’ th at flue slides mutt ’ mul skit cu te,
7, h lmm s the prmtgnaumm I’iouumt’ Im rmm ie cl cmu s mmm ud rew iimch tape ,
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7, ’~O9 Eleetroimic Meimiory Prugranuner

Explaiumiiug tIme’ I’RO(RAMMER (Figure 1W) is a little’ hit like dese rihimmg ii typewnitcu for t he hlrsI
limime , ‘flmemv mi me a ,utmm uuheu- cml ideas that lmave to be discussed before s’ mnu calm slant typilmg, ‘flmcrt’ mire time keys
t hat  prmmduce the kllt’is , hut mulih ’ct m I wiumiely ytnu mmlso Imave ten eleseniime how tim put tIme lmapt’I in, th e’ space hzmi
the umuargiums , lime (mack space , etc. A,c soon as ym m m m c’muui gel starte d typing, t lmeim time wiut cle ’ key board stafls hu n

muthkt’ seumse. flue’ PR(X RAMM E R is v em ~ siu mmltat~ once eumu get (hut’ prcmgu auumu lmiimg slatted th ere mire really
cuim ly a v ets few kc~s 1cm pu sh,

Ai con A imus m ~~ I 
- 

ItMm5~ s W’I ~~ I I

~~~~~~ O~m t  Li 
- - 

~Ls sc~909 c[T][n]c 0 ‘ []LJ~ 
[t.~] [..m]Ec~]

~ .., ,,

~ 

{
~ ~ ~~~ t s m m [] H Ii

_ _ _ _ _ _ _  

~[M][~1~ ~[o][h][~][3]~ L~~~~]Pt o,i, mum flu.,

I’~gss.rt ’ fl4, • R  ION 90Q eketroumic muiemnory iwoit~ammmiiucr - keyboard.

l’cm ii ’ , to iummmke it easier, we will first go throuughm scmui’,e mit ’ time ’ iumt’chmatuics m l  time ImR(X RAMMER
witl mmmmmt lowing it imommked into time systeumm~ ‘flout way yosm dim imol lumuvt’ t im iesel projectors each iluume ’ yt miu
st mu il Alter s’nmm hee’ctuutt’ f’mmm mm iiium u’ w it lm time I5ROG RAMMER, we will luttcsk 11 1111mm t he ’  nest oh time ’ sysIenu.
iucnm , jils I turmu cmii tIme I’RO( RAMME K tmuttitn oms tfue mm uaumu ccumsm mie , Au of time other tkvices c- mil l he ol’l’, I lit’
ImR(X RAMMER hums a rm it lme i heavy faim iii it tiuat S c u m will Ime mir mvlmem m it etnimles mull, As wit h mmmiv m’ ht ’ ci r mmi mm e’
c lem-mcc ’, dim mmc ml tt Imm~k (hue’ miii litmw timrttmigim time muu uit itt ~l svill ttve u’lmeat rmmt ujtiiy ,

Iliu m l~tr t imm n of tht’ uuuanum mh will ecmmmsisl it t ’ tmm ’cm sectiomus. ‘ lime tlrst part is ’,m umani ’ mm t ive eiesc nipt iemmm cmi tIme’
miuuit. ‘I’hmj s will he hmlkmwech hr mm I’rm,e’t ie’ml i’xe icise in wluiclm von mmii’ u’ecj miestecl tim ae - t m m m m h l opem’ale time mumui t

.m , .ih ’o~ cr m ’ O;u’rnfr, (D im tIme righ t cut ’ tIme I’KOCRAMML’ R mile ’ mi set iii ke’s’s labeled MEMORY
Øl~1 l’~-\ I F - lhmt ’~ operate t Ime’ immeumu tur y wit lmimu time utmil, lime’s’ eiumm hmhc y c uu m to mmclii to l Ime ’ iume’nmor s’ , t im c ’u mus e’

pails of ’ ml , m muu ei 1mm fj imcl c hi i fe ’ m t ’ m n l lumints ol’ the ~mrograimm ( f iat is s(ms m’ed in time’ ule’urutmrs’ , (Dime wo ud iii’ wmm ruuiuug,
lIn us im ue’u imcur v Im us m is ouR as Immng mIs lime muimi l is I urimec l cull , Aim~ t iim me ytum t i m rut ti me’ jmnwe’r ol’l’, lime’ cut ti le
Imi t ’ luu mmm \ - us eumu s ec h,

l Im e ’ S’l’OKI kc’ us timed whm eum S us um w immut (cm cR ime iiu tcm rumum m limu um j im tIme’ umuenmo rv - lu cre mite two l,ElDii
red lighls) in lIme ’ iumicict le ol’ (momu ii, W lmetu time Icuim oume us iihmi uiuiuumuted , it iimcl iem iles t imal s m m m l m mmc ’ S’i’ORING

info nina Iitmn Ill um u flit ’ lIlt’ t u mumu I hue lmnimgrmium m ummin g v cmu mu it ’ dci j ut g is beimmg mudd ed 1cm t lm mm l y cm mm Iummve ’ lmres’ icmuisty
done. lI lt is Hunt ~mfl , lilt’ u mm emm mmm r v mm im mil ltd mug clmmmuige ’d m e ’ - , 5 ciii C mim I ~ 1 mmc l Ice’

l)e~ti’essimmg miluS m ul tIme otlue r Ml”MORY (WF RA ’I’E kt’ss ms- i ll I uun im till liii ’ S’l’ORI- I’mmumm ,’tim mlm, Again, tluls
mc Iuuc lkmmte’tl it~ the’ tipper t i - I ) ,

IDE I ct .im t cl~ I
’uul 1*1 ElF , If ’ s mmml cle’imu’e’ss it w fm ile S’l’ORIN( mu pmc ugra umm , V cu mu ms-i ll e umis t ’ (limit step t’reiuum

lime’ llue’i l lcuf\

lime 1(1 IA 1- ke’s will shm mw s’ u nu m ( lii , tm mt md uuiillm hmt ’i iml i’lit’S r out iumivc’ ~mr ogum t ui m um me’d, ‘flue m mm muum imem will be’
shmmswu u j im tIme MEMORY 1)15M M mmii the nigimt ’hmmnd sick’ Wim emu s- omu h tml l mmumm h ut’ dev ice om m, Iimis will he aim
, iccIc mI u lm lIte ’ 024,

l~’pre’ssiumg t Ime S Ill’ Le~ will mu ct v m lmlc ’d ylut i  tlmrouglm thu e ’ pi- ogra umm tmmue step at mi t imumi ’ Il ls imf le’,m used 1cm
check tIme progrmu mm ho I .1c c’ mm I mic ’ s - It ’ v mmii lmmuhd time html h uh t itmwum , t ime ulimit mviii c’s e lm ’ tim rmtugh tIme’ ~sntmgu mmiii mu mu
rmu le iii 25 lsi’m ,sc’ecu,mcl mmuu c l stop mmml t ime Imist eimC. ‘ t h is  is me’fe ’ured lii mum F OKWAR1) SCAN, II is m’t ’is
convcumie’uml wimeuu oum mm mmim l to mumhd 1c m tIme end cml ’ ,m pncmgr mu umm .

Time htA(’K S15A(’F Ix siuuu ihmir him S’l’EP html ium liii ’ oIlmen ch iit ’ chit m u m , l~~pu-essiumg It lighmlly will back tIme
prmugr ululm tip iutme cut’. hhm tlding it clowum will cycle the pntsgraimu lm muckwmi uc ls -,il 2 ~ c’u ie’s ~ ‘r sec ’ cmu id I uuhike the
SIll’, thu is ~m Cli ’ t lm ct ’s lint stop ml lime hegiumning Immu l slm m’ts liver mind e’mu nllluties liii ’ c’s ~he’ liums is im ’f cu m c ’cl lit ,us
RI -Vt  RS I St A N ,

flmc’ K I Si I km”, lum ovm’s t ime cI ms is fmm m mmml tI me’ mmmi ’ Imumm u Its tIme ’ firs t cue u mi 11m m’ i m u c u  ,m II -
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I . ’

lime houmg i’ X h’( ’I Ii Lc’~ is umseel 1dm “uele.msc ’” t Ime’ c ute ’ 1cm tIme reccsrele ’r id I)E(’Oh)h h(.

h. ,lIaslt ’r ku ’ u - m t i m  t ime fell cml Iluc l u mc mmm o t s ke’ss mie two MAS h 1K  Less.  I l mc ’s dele’ iu m i u i me’ limm ~t t i me ’
ls l um l e ’c’tm m l ms -ill imelummve whueim 115 Imnum it is turmued e mI l  \ c’mt ils l u s t lIme lm mm mjec lm mu lit mt c lc m i u i e ’c’ Ict h u e ’ mie’~ t simile ’ ii
calls i

’
cm l time Imrmtjec ttur h i s iitulel mu I his ml dc’ us m mcml aeh’aimc ’ m i u g ‘lime’ muucms h timed ke’~ mm \ -,mmmc i It I t am lmet’ut u u mm l c le ’

mmuto mm uahi c , All Iaumm p ctsuu mnmaimds cc tli Ime \ ci m um im ium muieh s uuimlcss time ’ II is cIcItuesseel ,

C . ( ‘rwn a?lul k u ’ m ’ m . ‘ lime’ (‘OMMANi) ke’~ ‘s ‘sc’ie’c’h w h ich l mtc m i t ’ C t i c t  le ’c’dit’ e’S lIne co mm mi uiaumd. W Itc ’um m ill

mile ’ mmc l uaily 
~ 

u’cm grm m i mm mmmiu ug. I hucsc a u e’ I hue’ L c’s s I Iumm t usumahl 
~

- ut’suil I ium time ~‘ou m mm u m am m el gnu mug u u u l t  t im II ue
hsnmJect mu m’s, I suspect 1,1 u mit ts w imer e’ time mm mmmiii’ e’ mi t t  te ’ Iii cu u u - lime 0 us to t mm cm ~

m u m m i c e ’ hu m u s  - ‘l’imc I . 2 mm mmd eie’siguimi he
lmnitjecteth ’S m mm d c mil l be’ use’ei imud im id uuaiiy c m l jim at u s e’emm u m imi m m m di omu ~iepeuiei iumg c s mm cv imi~’lm 1st c m i c’ ~h uil ’s .1 t e’ cc-at lIe’ ci

d. ,IIc ’ok c r1 ’ 1) i,m~’!um’ . hite NIEM()R\ l)lslq \
‘
l shm cm sm ’s lime ’ e’mmlm m ultm lu mels ’,iiuei lh mt ’Il iiiillit5 c’ l’s. It S m ill 5% mIl

tu rn  lime’ PR(X RAMM F K cmt ’t ’ f ’cmr mu te ’mc sc ’c’m mum els ,u uuel t lmem u euum agm liui . t ime ’ umu mu is em 024 mm’ il l a ImIx’mm u m i t  I lmc’
wimmc locv . ‘fluis is ju st mm mmu u u ui meu h lmm it a u mtc muu mm ili e ’mills’ t’ulttlt ’’s im tt mil t ime Im cgi imum ui ig . —V’s m u l l I~’~’7~J ,utu , tIme ’ m m u n t tm i mc ’m
lucre will lumel icale ’ lIme cute u muu .mue m sum, Nmu’uc , cle’i~le ” s’s time ’ S l’t)KI’ ke ’~ mind t l m e ’ mm lIme ( ‘( )!clM -~N l ) key I , t lm mc ’c’
liimme s. I3s tIme ’ mvcmrd (‘LI F i~u lime ’ ~c - m u i c h u mw lh me ’ic simcmuih ei lit’ ml mmc i imm i meu c u ume , It omm Itmok mit t Ime le’ft ii ,um mc t sick’ m sl

time X ke’s ciii will see time u mmmtm mlme ’ i tine’, lime’ Ii kcs is uh nue ’ c’ l’Iu e’ I mum lIm e mc’t tnck umm iui eIic ’muhc ’s limmit the’ t I l t ’ l’s mum
\ (prmtje’cttmis lit atm tm sm ummmtu e’,uhtm m uch mil l e t ’ m l li e’u t ,lcIl t uu ~ lime ’ Im u m lu l u m u l  I ’) lii li le’ um l shm e’l’ mig h m l e’ c ’ l l ld ’l c m l’ lIne’ cm u t t c l m sm%
is antmt ime’n cmmle ( I )  i t mehmc - ml i i tm g tiumut hh m i s m’s lime lu st c’ lk’ -~U’k’ bmm tt i uumm c u t t ime wium ehciw m ite ’ t hm iee ’ .lll’.ls lmi lme’he’eI
A, Ii, au th (‘ , ‘flue Iehleis im mth icm ile’ lim e’ I -~i)I K LINI I 01 Sc ’lc ’C’tt .lte ’,u Al scm ~ c’ each Ie tt e ’i mire’ lh m re ’e’ I I l~m
(iig iuh’eu uu ittim mg ehims eles) t l u m m h iim chic ’mite time ‘s is c’c’l t t e ’ t s l c m .Im ’ c’ t u d l  if ’ s m mcl locuk t’tOSe ’i\ - S c ium sc ull lse’ mmhlc’ lii 5Cc ’ t lu,u t
( lie tlrst cue cmmlls lilt tumul m it mg on Is lc m ,e e ’t d m l cm tie ’ mum e’ac’it i~~l)l’R UN1’i’,

Wmm lciu this series of tE Ds mum s oul cte’pte’ss (‘OMMANI) ke’~ nmu uuibet 1\\- cs (2), lime se’cc suu d I II) uulm c lei A
will jh lum ii u iu mmm te . ‘I’Iue esllm e’u mm - imuci m I Sc ’s mile ’ lm lm m u mk 5111cc ’ 5 cu ll hu m u s c’ umot e’ I mlmtlic ’mlhe’il ‘svlmm il S is i l  mc - mliii tIme ’ mdl  Ili~1
FAD E R LINITS to elms , ‘lime flus h tiumue tilt depress m m (‘0MM ANI) ke’~ II m uum tc m mn mm u hi c ’m mil’ u goes t m ’  1’ \l II h( \
lime se’commel geme’s to 13, mm cl tim m d  to C At th is pi mium I tIme ’ e um c m m miut olmimit mcmiii I rmmum sl ’c rreel mum 1c m ut nc ’ t 1mm dm5 - ‘I cst m

mviii Itea u a set ft eIic’k’.is time j1m I’emr m m mmm tjoum is se’uu t l et t h e  Oilily mind t ime cmu e’ unum uuher will :lciv m l umCc ’ 1mm 2 - I )t’luress
(‘OMMANI) he’s 2 tcc’ice Iiue)re’ mul mel cit’usc’ts’ c’ this . ‘Elme’ i c u t mi i  MEMOR\’ i)hSlm ( A\ smihi lmmsW i l l m l t m ’ .l tm ’ t l tmml time ’
cue mc’mms for mumt \ (I). ml is time Se’c’cstm c l e’tie, muuei mull lhi t c’c’ F AIDER I ~Nh I’S im muve pt um l e ’c’lom 155c m t lm rlme ’ci c u l t .  Ii miii

u I ’ tIme ’ htn mm Ject mm ns I’mm r atm s I AIDER were to be’ I min ted m u l l , h hc e’uc cc’ c mumi d l5C uuc s 1 1:1 )~ i luchie’mil ed Im m l that
i” -\i)FR

h’ u,Ic ’ tm e ’ u,’ mill th is nmulil c u ll mute ’ ccsummlem rtm utmhe m citim if , it ’ tIm e’ 5101(1- Ij m~i~t t’,iu c’s null - lush dle’ls le’ss lime ’
STORE Lc’~ agaium 1cm re’ iumsh ate u I It will gd c imit m I l l S  litHe clIl deisu-ess .m MI”MORY () 1m 1 1( A l l  km ’s cmh h m e’u t l m mm im
SlO Ri’ , Nith ice tim mit time um mm ummher mm l ’ dime ’S is e’c s umu mlce i mi ime l dispImm~ ed jim I lie uu h ih se’n mig l It cuu I lie’ m cmi t ime
MEMORY I)lSi’LM’. t i me’ time 51 1 in, IIA (’K SPA(’I , It . ) I’.-~I , amid RFSE I kc’~ ‘s u uu m t i i sc ud mdli’ l mm l mmm hu mu m mm m tl u

t l m e’mmu , Dim mmcml cc- culls ahmcm uil time ’ 1)1- I i II mIt timis Il lume , We’ cciii d iscu ss it sti c mitls -

We Immuve so lmme cimele sh eets il um ut mcd ’ use cci dle’vd’lmm lm preugnamiums. Fm gmmre 13’S us mu s’,ium m plt’ - lime Cl Ies Sm e ’ ,lue’
workimmg mmml umcmw mIle listed tmum clci ( ‘t 1N1MA NI)S um time imm jeh clte cml time ~5mige ’. Ri si’ I tI le’ ItmROt RAMMER mm iucl
depress hiue S’I’ORE her ,

lime h us h e’iiiiuilumuuidl is 0(X) (XX) 000, lime c’miCl c ’c reprcsctml tIme’ three i i l m u l c ’C hil ls 101 IIuie ’e’ I Ah li K

UN ITS. It ’ lime e’incle us bimuck , it ium diem mfe s th m mm l t h is  i m mcu i e ’c’ic m t si uc suui eh be es um. (100 0(1(1 (lOt) iiuehicalc ’’s li mm ml luc ti me
mit ’ t ime projec’ltmrs mire c ul l i.e’,, lime ’ se’reeuu is hImit ik , Ilium mulso Im uni ms csl I mmm iv isuole’c’i cu rs I lu ,il imuas lie oil - Ilu us

cm mi mm imma um d is mtl w mus s used mis tIme firs t mud  I mmml cc m umimm m a ime l his missmIne t iim ih mill i5t m u ie’e ti lt ’s ,l i e c ml I mitmti ~m m m u m m mie ’s liii
a shaumdand mm- mis cm l ’ s t m urt immg mu ltn ese umt muhim sl m , II is ,uc ’c’e stu m i u lishie’el by clc ’1s m c ’sslumL ~ 11m m’ 0 

(‘OMMANI) ke’~ timnt ’t’
scmccessive fi lm m es ,

‘time se’eoneh cm umm m imm m m uu m l is 1(10 000 (XX), This uuelicaft’s t lmmi m iuncs lcctcnu cmiii’ s im c m u u i m l  lit’ tu mn um e el cmli hum
IAI)ER UNiT A minuet t lm m ui unc s ;mrc mjt ’e’tc ur s .m t c ’ be ium g uts e’ct hs’ eihiieh’ I ,\l)h K it c s u (

‘ It us e’ i m he’r~’cI Is’s clc ’ I s t c ’S’s ulle ’
(‘OMMANI) he’s’ I mui ieh 0 t lmeim 0 agm miuu. Time IlmI lc i cuui’ is 100 lOt) 000. it us m’uulere el Iss cle’~sue’ssiumg
(‘0MM AN I) key I , liueim I , lime’ mm 0. If line i~ 

nm Jt ’c’l it t -S It ,icl tme ’e mm 1cm i’uit’ii till dci ni um g I Ii is , flue h u s h c’tmc ’ mc mmdliit

hmavt ’ prmm dtueecl ,i hiaumk screeui. lime secc m ut cl wmmuilth Imm ic’e pnttjeele i .u shit le’ m m li Its flit’ le II sc’ue ’e’t t  l ime ’ f lu id
would retmulum tIme i ummmm g e t ill Ihe Ieh ’I scret’um and mieldl mlii ilumage’ mmum time rmg im I S e t  c’c’ t l

We mire msniy uusilmg twcm imt im l e ’ct cmrs cmii etmeh u I  time first tmvmm I ,~I)i ’R I Nh IS A’s mm m’es mull , ~m nimglm m ltmn mmumg

l’esn lmr~je’ctmtr 3 will he t ime smilmu e’ as ~sui mgl m m l tu u mmi u mg timr I’EiuIe’c’l~~l 0 m Il led ’ lI n c ’Ic ’ m’s umm m t h u d  lslole’e’iuil Its lime’

5 7  
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ARION 909 Digita l Memory Programmer - Code Sheet page j

Tit le: 1.121 07 OS
Always start programming with .

RESET then STORE, Author: Sm,r#

Always end programing with Date : 15 Jun ‘7?
000 000 000 .

Screen A Screen B su. -n C C u e RTA COMMANDS Notes

1. 0 000 000 000 
______________________

1 . :  _ :_ _ :_  ,, ~~~~~ — 
000 000 000 

____________________

— 
3 

— 
100 100 000 

_____________________

_: 
— _:,~~~~~ , _: — ,,4 — 600 000 000 

_____________________

_:_  ,~~~~~~~ ,,:_  _:_  ,,, ~~~,. — 
000 000 000 

_____________________

_:,,,5,,,,, _:_ _: 
— ,~~~~,, — 

000 000 000 
_____________________

_:_ :~~~~~, ,  _ :_ ~.7,,, 
000 010 000 

______________________

:_ ,,9 ~ — 
000 000 000 

____________________

_:,,,,_ _ ,,8.....:_~,, _:_ 2. — 
000 000 000 

_____________________

_:,,.,2.,.., _: 
— 

JO 
— 

I~OO 000 000 
_____________________

11 600 000 000 
_____________________

:11 : : IZ 000 000 000 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

12. : 13 060 060 000 ____________________-

_:_ 4~.... :_ . 
— 

060 100 000 
___________________

_: ,4~ _
: 
— 

15 — 
010 010 000 

_____________________

15 : : : 16 100 060 000 
___________________

16 : : i7 000 600 000 
____________________

19 000 000 000 
____________________

flgure 115, Code sheet for use with ARION 909 dig ital memory pmg rammer.
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smiumie token, it mmmakes no difference what cue you give FAL)i R C siuucc it is not turned ciii, Ikmwcvcr , lIme
PROGRAMMER stores the cue autonmuaticaily oumly wiucim it has a cue for all three FADE RS, i.e., you will
hear the click and see the transfer only after it hums had three (‘()MMANI)S, Wheum musing ou mly twit FADER
UNITS , this is sinmphtled by always calling for 0 oem the FADER (‘ , On lime code siucels. lime’ cms it mumm n for
FADER C is just left blank,

Return hem time hegiumuming by depressing tIme RESET key mmmd repreigralmi lime flrst IS cues, Dim hot f’cmrgc (
to depress the STORE key before beginuming because using time RESET key has tumiued it off ’, This is a sa l~’ly
feature th mat protects t ime programmm irou mu acc idcmm ta lhy being ciimungcd when son do not want to, if is a 1111k
like naviumg 1m m depress time’ RECORD bim ttm iui tmum mm tape recorder, Uumless 5’ usd 1 dii it, s cm u m are umm st rectirdjlmg, 1)0
IT NOW .

With t imese IS cues left iuu uimenmcmry , depress RESET agaiuu. Nmiw gcm iluroimghm tIme prmsgrauim mu step at mu
tiumme by depressing STEP, (‘Iue’ck time LEDs itt the dis play against your ~mrograuHlmm ilmg sluect to 5Cc’ it ’ you
iimmmde any errmtrs ,

Practice tlmis as umuucIu mis you like , Ii you can dii t his witim imimt trmtuhie. time rest is emusy . ltmm t ummake
certain you are comfortable with th is.

8, 965 Dl~ taI Decoder

lime DF(’OL)FR is time decoding eleumme nt of’ time Ai icmum svsli’ uum , It elecmieles time’ digilally’cmmded cues f rctum m
the tape or the PROGRAMMER and t r,uumslales thme uim iumto time ilmmpulses mused is~1 ti me h~AflFRS tim c’mm ritu im l lime
projectors.

1+mmt, On lime front of time DE(’ODER (Figurc iks ) are lw mm swit ches and himree immdi~atutr lights, The
two sw itelmcs are on t ime right mit ’ tIme faceplate. lime lump swilcim is POWER, II turns time unit maui auud c m f ’f’, ‘iluere’
is an iumdicator light to t u e side’ of it to shmt ’mw wimeum time unit is m u m ,

[ 

11t H em I N  d, H C’)
‘ I ‘“ ‘ Ii iI~- t i  I S  15 5 1 5

i ,, , m i t s  - s s ~ 
O4~*

- . 5 ’  t i  l i  . u s  I ,~~~, 0
-
‘ I _ I t’s—’~

I ’b~’u~rm’ 8~’t’ ARION 965 digital decoder - fro umt m’ie’mc -

lime l’uottemun switc lm is liii (hOMING. ‘th is us discm mssec l in W msrt’ detail ium Sectioum I 3~ If %‘ cm dm uniuc’e’ h ue
iI0MIN(; switch tim t ime ief ’I, all prtsj ect mmrs will reverse’ mm ime slide ul milus su ite oIlmen timm uim imunmhe’r tilme is j im tim e ’
pnmiectcmr. If’ lime fir-st slide is in time lmrm)je ctmtr . t Ime ~5rmmjec1 ttr wilt gms thrmtuglm t h e ’  u’eve’rse c’ c’le’ but the’ trm i y
will um m mt reverse, ‘Time special Anon trays are nmcsehil ’ued fms- u’epiaciumg im ume mit’ lime pumus with mm steel mm- lIe Its
mmccmiumiplish th is, Ikmidmn g HOMING lii lIme It’ll brie’tly, f lue uimit will elcetnumicauly tit ume the inliltulse’ mmml
reve l-se lime projeelmirs tulle slide , hI’ slid Immilel I 1OM1NG to lime ’ left fist a t’mull se’ctiimd, lime’ lm uc sie’el cut’s mc m li
conlinut’ let reverse. Depre ssiumg time (hOMING switch a çe’~mtn d tiulme stops (hit’ e’~e’le’, The itmihicatm tr iigiui us maui
during the I IOMIN ( mtperahicsn.

The center liglil inelk’ales t h at time ’ m u nmi l is receiving datm i f retu um time u’ecimrd~n or I5ROGRAMMER . If ml
prereesmr ded tape us hei img plmuyech , t his light is ON as Iemumg mu m time IWCOI)ER is receiving time sigu m m m ls f ’nm uum t ime ’
tap e reci mrder. Wheum time ’ DI’(’ODER is ccinlmecheel Iii tIme IiROGRAMMI R wit h time s t m m mmd mmr d jihone’ jm mc k , t h i s
light is aismm on ~‘ontinmummusiy ml hcihii ulmits mire huunmeel ~ui, W lme’ti time ’ DECOI)ER mm umel I’R(X RAMMER air
connected with time l4’pmn fl al rihhtmn cable , time inelicafmmr ligh t mmii i be’ off lmtmisf cml ’ lime ti umme , II cc- ill light mmi i
nnoutk ~nm taru Iy whe n the EXF(’LI’l’i bar us d epressed,

‘II)
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lime mmm au um mu re’mi mit ’ time f’im m um t oh’ time ’ 1)E(’Oh)ER us e’uuceu eel wit h mu reel plexiglass panel ihums pziume’l Ic

divided mse’rtj e’mully iii to c e s i mmuu m mus amid Imoniiomitahlv in to t uiWs, lime ucmmc ’s are labels A , B. auut i (‘ min d repre’semmt
t ime timre e’ FAI)ER im umits. Th ese’ rows alsmu reveal time c’au’icnms cm lcmm il imcmards w ith uiu u time i*(’Ol)ER. \ ummu cmiii
get into Ihuest’ 1w using time hmm mime lles maui lime’ eumel of ’ t Ime’ plexiglass paumel. lime casmial ohmeu’almsu wull imot immmve
miccasiemmm 1c m h and le thue st’ bomirels,

lime co hm um umui s ms um time ci isisi;mv paumel mule ’ ele’sigiu mile d bs let hi’ rs at f lue’ top of ’ I lie’ cmu Iuuuiim , lime hell e u-s
indicate time lv 

~ 
cut’ cite tlimmt k being eteccsded, Within em ucim ce ml cmmmu mu , I 1”Ds lmcluiumd tIme’ umunm he’rs I 2 . mmmd 3

iumdicat e time slx’citic siiele hmrtm,Iect mtrs tsr iuuuctim iums iu mm ’ m; lm e’ei ,

lime’ flm’s t (X II) e~uu ldilitii mtlei ie ’mute ’S time ’ l u t u m l e ’e’ iu ut ’ s  li mm u f ,m t s ’ cmli , liii ’ l i i)  1151 tinitiu,’i lime’ \ e mu time ’ hi cc’ihi
Iiglmt ummoum meuu tanily mum emm~’h Imm um ip cu e’ is dc’~’ um sis ,’el - flue I El) iii back of ’ n mm uuuibe ’u 1 j Im I ct m%’ A mviii Cm slml e mium mmliii
S Im uS mium ii’ lime co um mu mmm mm md calls l’csr t ime’ fltsl j m rc sjee ’t us u u s t~ F Al) I~ R uu uuit A - lime’ I , 2, mind 3 iume h icmu t e time
ltrc)iecttmrs~ time ‘~~, B. mmm d (‘ macc’s iumdicmu te time l’AI)E RS, Whu euu tIme I I- i tm ms lit liii ’ mussc m~’ i mm ted ~mncsje’e’l si t  s im mimuld
mmlscc he oum. It ts ium upo ruamu t (tm note’ that this eh~~l,cs mmmdccat es tI~ ~cm dmc m mt  scmt’emm mmmm’age~ m e . tIme pmma~ecuiut”s
t hat mure lmresentls pnije’t’tiumg, km suchm . if is csfieum dif ’l’eremu i ~t s l t m  time ,l ms; m l , us ium thi~ i’R(X;RAMMl R Sllie’t’
tim is intl icat c’s t ime f’msilocc’ iiug cite’, Wlmile maui ,m u ~‘ e’re’mi I muu g I Ime’ imn ogu au m u m u n ic h mire’ st o muuu g cumes mum lume ’um mm m r v , t ime’
Pntigrammuummer d isplay aimel time 1~~ceielet eiistmlmuv ,dl C time’ s , c m m m e’ it immihim mum its ,d m c I en ned cm ii , I tcswec’e’ m . wliemm t ime
cm ues mmre being e’xe’culeml fi’ouu m uume l m ic ) r\ , t im e’ 11ROGRAMMI R mu lcm - ,um s s~mum m m u l i t ’ 5-t me’ lse’ tm uit ’ Ills e’xeculee l muuud
time I)I’(’ODER mufte’u’ it h as imeeum execule’d-

‘lime’ Arimmum umumi t Ii mum umm anv c mupmmhi l it jes thmmil an c not iIIs ~’ u usse’ ~l ium ili u m u mummum mmmii . ()ime’ us I I lie lit mmj cit im l i m’S us
lime capmuhili I y 1mm cemu t II ol sec e’ m ml uumoum m en t a is aimt i Se’ m e ’ u ml (mit cii ium g relam s - ‘flue’se ~‘a Ii tie’ ~is~ml Its cmi lull emi u g h Is -
uumctvi e pne~ject cmi s . viemv gnmm pit lmlsm je’ct mirs , mmii ci I lie’ I ike’ - hum mu I rm uuuu iumg e’nWi roum tilt’ lit. I lm e~ cuunld ise mu se’tl 1cm Iii rum
maim electronic lest eeluiplmme’nt cit tools- For example, il’ VOU we’re teac hmiumg mm sI~mele ’ mm t tcu SOhiIe’t, tI me’se’ laicluiumg
relays could he used to tiurn oum time sislelening mu-on Scs that it mm’ mms lmcst w hme’n t he st mmdt’mm t imee deil it mmmd tlmt’n
In rum it till’ wlme’n time ’ ml uieletm t It lmsgi’e’sse ci lme’vcsum ml I hmmu l pimium t - Rmmi lieu ei mmimor mu t e’ I u-mu nmiim g muplmlicat I tmuus cmtm uid he
deve’ltsped using t h ese minuet’ it would lie relatively ems” Its cesum t Rut ,t eloietm in 1mm ma etcs iem m ue’tas s ,

flue emum ly use mmmdc’ hue re est’ tlmi s ptmrt ioum emf the Ar icut i s’5’s te ’ umt is time’ muse uut ’ K.l mmu me l K -() ium time ’ I IOM INU
sem id mel uce.

Time’ I El) uum ti e’r time R/’I’ will ligiml um m ms umie um ta ui hy mm’he’uie’v eu mm lmucle cur I h u t s ’ imi le’rvmul is d ecoded , ~V h meum mm
imude’ nile cimaimge’s, time Rh’  I H) mm- ill ligh t uiuct utue ’umt ami lv mmmiii time 123 l Et) limit Ie’rum cc-ill chiauuge . lime i 2~
LE i)s slaV mt um , If’ uums ne mu u-c lit , il ium ci ical es mmli j uist mmu u I f~mde i m u l e’ - II’ mm ii tim u-e’e’ t 1:1)s mm re iii mm nmium m m t e’d , it  i mme i icmm t em

mm I ~m.secmtnd t’ade. lime l’ulh set oh’ rmmt es is given iuu Tmuble Hi ill Sect icmum ii ‘~i~~ie~ 
i’umt u e’ (‘tide’,”

Thu/c - On time ’ lm m u e ’k cml ’ time DE(’ODE R (Figure R7) mire se’V e’Im 1 4’pium uum mu le ue’e’t’ Iulm mc ies , Iwcm islmou~’ im meks ,
muume l a circmli t hm’e muker , W ime’um coimumccl iumg time svs t ei uu t c mge t iier , Sc st ime mit t lmese mc’ e’rt’ disi’ii~ss’cl
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! ‘im~urm’ Ii’ . ARION 965 digital decmtder n’eumr c’iew,

Time’ FAI)F R 1 It~ i’S are e’mmu mu tec lem l tmt time’ l)E(’Ol)FR mimI tIme three le’e’e’Iu lm uc ’ie’s lmmlse’kui ‘~~. B. mind C.
Mmuke’ c’erl mmiii Ihzu l time cable goes ~Im tut u f’rcsum m lime l’e’ceslt lmme’le’, it Ile’l iss Its iumz urk liii ’ iiimhmium e.iIules to mucsm m le ’ tlm ,ul
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receptacle A is coumimected to FADER A. Marking time cables A, B. and (‘ is time simplest way . h u m  avoids
in tcrchaumgiumg two cables. Whuenm yt tU are hit-s t setti n g dip the system, you usually iuave time It) trace the’
cab les almd mmssumre tlmmml they are correct. Many tiuumes , however. you will tind yourself in a situatioum wimere time
ca bles are remmmove d t’rusumm the uuiit tequiriiug th at they he rep laced , If you are uutdcr pressure at that lime , it
is easy to interchange two, This results imi a presentalioui t itat is esbviousiy umm st nuimuming properly but t ime
eeror is often deceptively diflIcm,uih to diagumose aumd correct . When yiseu have th is immaumy ctmummgonetmts inter-
coumnectet i, Murphy’s law takes change wit lm a vetmgeaumce. F-specially, if time audience is seated,

Time phone jack mmmarked COMMANI) INPUTS is used to conumect time E)I-’CODt-’ K to either time
PR0(;RAMMER or t ime recorder, The 14-pin rec’eptack is used only when using the I)ECODER 10

auloiuual icaliy stop time recorder. lumcidentm uhly. you calm des this with time Woilcuusak 2S70 series cassette
recorders by coimmiumg ium timw time responder jack. You caumumc ut use time 5101’ feature wit imiut tIme recorder since
plugpmmg unto time syumc ou tput jack diseumgmmges th is circuitry . Aim accessory Lable is required for this. ‘fltis was
discussed in detail mue’mu r time eume~ of time Section ii report bemdy .

The 14-pin PROGRAMMING receptacle’ is used to ccsiunect time DECODER to time PROGRAMMER
w hen on walmt to see the prcmjecteet im age wimlle yttu are geuucratiumg the pmograuim. Witim this receptacle

-j jumlercimnumected witlt its unate on time PROGRAMMER, you can watch time pretjcc e’d images wh ile STORING
t he cues in memory.

9. Pro~~rnmuniumg — GeumeraI

To operate the slide projectors froumt time PROGRAMMER. ccmumm piete time set-up proced ures for a
preseumtahion. All u nits except the cassette recorder xviII be mused, Next. ce-mnumect time PR(X RAMMER to time ’
DECODER. Tim do thmis iuisert a phone plug into the upper imlione jack on lime’ back of the’ PROGRAMMER,
(Figure 138). Insert time other phmone pimug intum time jack on tIme rear of time DI’(’ODER (Figure 137 in pre vitimus
sect iomm). Timere is a jack under time words (‘OMMAND INPUTS. it is the’ smm umme ’ jack used for ctmumumcc iiimg the
recorder to the DECOI)ER. If only one conumect itmg cable is avmmilab(c~ it emit ise munp lugged fu’muum t he recorder
aumd inserted intcu time PROG RAMMER. It is cttnve,mienl tmm muse’ tdVo cot its wh ile esu are’ putting time
cm mmm mi umau m ds csumto time cmmssctte’c limit ohimer timan that only emume cord is required .
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flgure 88. ARION elec tronic mitemory jurogramummer rear view,

A 14’pium ~mmhk is emunumected hetweetm time 1)E(’ODFR ,1 ACK on flue PROGRAMMER muimd time
PR(X ;RAMME R JACK maIm tIme DECODER.

Since iumterruptitmg time power Iii time I’ROGKAMMER ermuses its ulie ’m um tmr . it is usually wise to imum p iug it
fronm its nominal plug and plug it inlcm a wall outlet. Theum if’ you use lime’ MAIN POWE R switch to Idurum cull
t ime pnmjectors and t’aderm s-mi do umot lose umme um mim u- ’ . Letsimmg Ilnenlcsrs ’ is usuuahlv not serious ii ’ the ~srogrm mm mm immms
beeum writ (elm Omit. 1-lowever, time lost tinme does acid mup if yomu lose time um meumm ory by cutting time ’ tmowe’r e’m’ e’rv
t ium me time pImcsmme nimm~~. I hmmviumg tim e’ PROt RAMMER mimm mm separate ’ liume’ lme’llms , Tmu m all iuunts maui,

Returum Itt Figure 135. limere are addititsnal cispies of it, Take one out aumd keep it wit h con. (luilil now
we imaveheen usiumg Figure B~S to turn cut time tEDs j Im time ’ PR(X RAMMER. We’ will tm mw tra n slate ih me umm inito
ilmiages emil t ime screen.

Two points h ave’ to he kept in mmmiu mel before starti umg. First, time ’ i)O9 was buill to cimumtresl th ree’
pnim;ccfmmrs mm eacim of timree screeums. While we ’ mire only musing tumult tml’ t his capacity, cve Immuve’ 1mm pnugranm time
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The nmm~or place this affects us is ium time mmmuiumber of ceiim mm mmanme ls th at It takes Its umumuke’ up a “cu e,” A cue’ is
complete itnly when you have told all tim ree’ FADER UNITS wh at to do. Wt’ will adjust for this by just
continually telling FADER UNIT C Its do nothimmg.

lime sectmtmd poilmt is that yomu always have to tell tIme mu nmit exactly wh at c iso want at cacti step. ‘flue
muucit hmas been devised hem do mu hot of thmiuugs auteuumiaticahiy. For exaummple . time autmmu umatic X iimakes it so tlmat it
will always advaumce’ to t he mmcxl slide unless you specifically tell it nut to. h owever. if you wanmt aum iumma ge tim
stay emn the scree’uu wheum time oIlier se recum cimanges, you imave to tell it to stay there. \‘cmmm do this by repeatiumg
the previomus ceuimummaumd. Note th aI a COMMAND is what you tell auuy tuime FAI)ER (th us proje ctmsr) to do.
while a CUE is time flail set cut’ three COMMANDS (one to each FAL)L’R) th at are perfou’ummed together.

With these points 1mm ummiimd, mmmcl with ‘all units iminmed on, we will start Its prograamm. At time top of eacim
(‘ODE Sl1FET we imave repeated the iuustr muctioums ALWAYS START PROGRAMMING WITh RFS1- ’T AND
STORI-’. Keyiu m g RESET sets time ummeimuory tim time beginuiiumg. If time uuiit has been turum ed off, t ime beginning is
indicated by the nuummber 024 appemuniumg imu t he  MEMORY DISPl AY of time PROGRAMMER. Keyinmg
STOKE will tuurum on t he red L.EI) umext to it.

Cue emuue is 000 000 000 - all pre-mjectm mu’s cull’. You hmave to tell e’ac lm FADER let tunum oum /.e’ro projectors.
Time first group of 000 represe’umts FADER A. lime secuuumd set represents FADER B auud the tiuird represents
FADER C. Each circie wit lmium time group of th ree represents a specific projector. If time circle is filled in, lime
projectitr shmumuid he on. If time circle is opeui. lime l)rmaicctemr should ime etl’i, 100 imidicates timat time ’ first
projector is esn , t ime second mmmd timird mire off ’. We’ are umot usiumg time ’ th ird pro~ect im r so it is always 0. Tim
accoummplislu timis 000 000 000 cue, key time 0 couu ummu auud hmmtt isnm tiiree successive’ ti uutes. Always start emmett
progranm w itim this cituumumuaimd. lit time ’ event timat a projector is erresnemuusIy on, this will turn il muff, It is a guuod
safety practice.

Cue two is 100 000 000. The’ (it-st circle in the first series is tilled iii indicatiumg thm at FADER A simtuuld
turn i)fl its tlrst premjectumu’. FAI)ER B cmmu mf ium ucs lii have no projecto rs emit . This is accommiplishmed by keyiimg
the COMMAND key I tlmen 0 mind 0 again . Whmeum Yi)u ctuimmplete th is, an iummage sh ould appear out tIme left
screen.

Cue t h ree is 100 100 000, Timis tells FADER A to ie’ave’ its lzuummp emit mmmcl ft-m u FADER 13 in tmu rn c-mn time
laut m im ium projector muume , An iummage shutuld umow appear emut time’ righ t  screent Its coummpleimmeum t time mmume t imat
remmia imms mint the left screeuu.

Cue four calls I’m 100 010 000. FADER A ccsuitium ues to project its immmage hut FADER 13 chmatmge’s tem
projector Iwo, ~‘ouu would key I mmutd tlmaui 2 ti meum 0. Notice’ th at mu nulmmbe’r of thium~ have actually hmappeute’d
ime’re . Yummi iuave’ told FAI)FR A to contium mme tim shm&sw its iummage . You have’ ti-mid FADER 13 to tmurn off time
lau mmp itt projector i-mute mu tt tim advmmmmce timat premjectemr to time mmcxl slide while at the saimme ’ t irmue turning mm um time’
lanup in pn-mjecte ur twtm , Th at is mu lu-m t mat’ inm fo r iummm timtmm. It is all executed as a single cue.

(‘mue five is 100 lOt) 000. Agmium time left screeum ccmntiumues. hut the iummage on the right screeum ciimmumges,
FADE R 13 tunis utum time lm uum m p in projectu mr one agaimu hmuf since it has aeivaumced it is a umew iummage. At time saute
tiuum e ’ if dmmmise’s t he’ lamimp iuu projector two aumd mmdvm uumces it to he ue’muely for its ne’xl slide.

Cue six calls for 010 0(W) 000. Ymam u key in (‘OMMANI)S 2 0 0. Time left screen change’s; time might
scree rm goes blank.

Cue 7 is 010 010 000. Observe’ time’ I lOs ium time MEMORY DISPLAY as you key in these
COMMANI)S. Ke’vinmg time firs t 2 resmults ium time ’ secmmu md 1.1:1) ium lime’ flrs f series being illunminafed. Th ese’ LFI)s
iliuimminate iuimmeduateiy whicum you key ins time COMMANI) ratimer lu au waitinmg for time tcuh i cue. The display
for i~ADL~R 13 aumcl C mire’ blaumk siimce ~cum m hmmuve’ lu st given time ’ umm a COMMANI) yet. As you key in the’ second
2. time Ll’l) in the secutnil series illuimuinates. As yomu key in the 0 for FAI)ER (‘, time CUE is cusunplete and
the PR OGRAMM E R releases it his the’ DECODER mmumd FADERS. All wiimdocc~ are hlammk waiting for t he
nexl meri t’s esf COMMANI)S.

if ymmm u are’ not cerlaium wlmat (‘OMMANL) vusu gave FADER A tsr 13 ye mmm caum check it 1w looking mit
t hese LEDS. If yomu Imad made aim errmsr. co m m caum era se t ime inctsummplete cmie’ imy depressing the X button. Theum
kes iii tIme m. turwct COMMANDS.

(‘tue in nmuumt her eight and mm m c.
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At this l~mirmt we wauut let sto p pn,sgranmmumuing mm md sct’ w h at  mm c’ h ave muccouumlsiished. ho do th is , key m m
000 000 000 whiciu tunms mat h’ all projectors. Always e’maummp lele muui ~ progr mumimumminmg wm t i m th is cmii’ Sit t iumut all
Isreijeelors are est ’f. While the PROGRAMME R loses its nuemmmesr\ wh en tIme pcswem is teu rmued cult ’, (hue
L)ECODER and FADERS do not . If you disctuntiumue’d muf ’ter cmsum mp leting cmue uuiume’ anmd turumed mill time s~ s u cuu m ,
t ime’ umext tiumme time’ s~ ste uum was tuunm eel emn, time cue weiuuhd still he m ictum e ’ miu md time prtsj e’ctmirs t h a t  W CIt’
iileumimiumate’d as you tl,imisimed wesuld cusimme ’ etum agaium . This timruws the next Is re seum tati emum out c s f ’ s~ um e . , &1,W M’S
START AND END ANY PROGRAMMING Wil D 000 000 000, E veum if ~ OLI a le’ euum iy going hack to check
lime’ prt’ugr.uumi yomi are desiuug, key iii 000 000 000. %~iue’um itO a~ uium go mi tts S-rORF t im ccsumt iumue ptmsg ramuuumuu mg.
rc’ishace’ time 000 (XX) 000 wit h lIme imext cmme as if yew were nmmaki um g a ct su re’ct iu mum.

In time rest cml’ thin ummaimual, we will at tim e’s abbreviate time CmIe’S to di~ ts ral lier lu au lime’ m~ uu mb cu is; ic .. 2
I 0 rallier timaum Ol() 1(X) 000, Ilctwe’ve’r, do not ftsrget th at lime 0 is mis utu mm c hu of mu (‘OMMANI) as aum~ tit imer
nmuumm ber \ eumu dim hiav e tim ke~ lum time’ 0 COMM ANt).

Return all lsntjecte urs to t h eir begmnniumg by usimmg time hIOMING sv.uicim hum time 1)ECOI)i- R, Ns,sw
WITHOUT TURNING OFF THE PROGRAMMER. ke~ t ime RESI: I’ ltt’rrON. This shomuld aulcs;mm ati cmuhl ~take time until usut of S’rORF, Red light gtmes out. lime’ MEMORY l)lSi’L A\ iumehi cate ’s l it m ut time ’ uuuelm mmsry humus
returned to cue mane. —

Wh ile’ ymim u were progranmmuuui ng. time MEMORY 1)ISPLAY eIisplmu~e’d time cu me ’ mum maui entere d it scm th at
yesmu exuuhd vemit’v its accurm ucv . if it is um est wimmmt you aumticipat e’d, mudu cmiui correct it isef ’c uue ’ cmau mti u m um iu uc~, Wimeum
~ maui mmmc replayiimg frnmmm immeummesry , t ime’ MEM(.)RY DlSPt Al shows time umext emme’ ccm ummiu ig mup. Thmis is wlmat Vcm di t
pnmgraumm will advammce into. If’ ~eimu depress FXE(’IITE . t imis cue will tue relc’ase d intis lime I)ECOOER wimicim
results iui time first edue being ehisph mu~-e d esum time sere ’emm. (‘cue’ isne is fist- mu hhaumk %e’Ie’e’lm (00 0~. Time MEMORY
L)1SPI ÀY ~tm esW s th at time umex t ~‘uue calls fou time iet’t sc re’e’um tim he illuuuuinmate’e I . Kcv immg EXECUTE again
re leases tim is cmme resultiuig mum Isro,iectms r usu me FADER A being il im au mmi umateel . i’ac’it tiumme time MI:MORy L)lSi’t ÀY
will ineluemule’ time uiexf cue mum time pnmgtmm umm au th ke’yiumg i:XE .’t II: will reiemmse th u s cute c’mu itinm g lit the’ ele’sireel
iummage ehaumge. lime’ F EDs iut lime I)ECODER simtsw time preseumt Isosilimsum cs f ’ time’ pnsjeeteei ium mmu ge’s. II is .
therefore, one cue behind time PROGRAMMER, Use’ ) XF(’UTF Iii ctsuumpiete’ time ’ 10 cm u ,’s ,

Now, I IOME pruuje:Icsrs muu mel reprusgu-amm u miii iii Figure i3~, Reimmc’nmbe’i tim key RESi l mmmiii STORE
hel’msre stat -t hug 1mm jsro grmuumm. Timis asscure s lim mu t ycumi .uue at time lse’giuuititmg aumel thi mu l time ~5rtugr mmum m is heiuug
STORE D mntm s umme uumms r~’ . Wlmeit plmm~ ium g back . agaiuu depress RESET lumut lu st STORE Siitc t’ yummm W mmu ut tim isIa~hac k iuut cuf umtelm mumui- , umus t add to it - iii eit imer e’~ e’nt . vcmmu alii’muvs key RESET he’femre’ stmurtium g t im mussmurc’ t l tmm t
~ eum u mire mit e~ue mlme. flue CXe ’epluum ii 1mm t huis . of .-odirse . wmsm u lel Ise whieum \~mu mire cle’vehopiumg a prmsgm’ muuim mind
wm un mt tim cotmtiumue where ~-mami te ll oft ’ , \ omu wt m~Ie1 idSe’ SIEI5 or RAC K SPACE to get to the stmurtim ug lumaint.

Returum tim time hegiimnmnmg .iumel imiay it hum ie’k -

Practice’ thin uumtil ~omu mire’ cmsummtisu’t muhlc ,

Il ls probable t hmm i t emm a hmmuve 25 e die’S stesree l in time’ nmme ’ umi ma ry emf time PROGR.-\MMI R mut th is ixmium l . If
ymsu rej uriugraummuime’d Figmmu-e B5 wit lsc ummt iimte’m-rui~mtiimg t ime ~simmc’er . hot Is seu’ie’s mm-ill 1-me’ iuu time imieummorv -

10. Editing mmumd Correcting

At ’ler t ime prcs grmumu humus brett stemre d iii mttelmm umu’\ ’ . i t Cm inm hue prtmof ’eei by RESL” l’TiNG motel usiumg lIme STEP
ke tim advance th rough time’ prognumum i-mime’ cue mit mu tim’mme . lime MEMORY DISPL AY caum be cmsutt lx mrc’ii wit h time
~uuuie sheet or time visuals out time screeum caum be Cm i’ ‘mpau’e’eI witim timose’ required im~ t ime sc ri lmt.

One isf time uu mmujus r aulvmmumtages cmf timis ehigitmml uuie’Immmur ~ l~ ie cml ’ pl c sgl m m ul t u tte r us t Ime ease um it im mm’i i ic lm
corrections can be umumude .

, -ft lci, ttons. If ’ mu c’ue was esnuilted l’u’onm lime ~mu- tmgra umm . it cmiii lie iumseu’ted. A~uium. ueft ’iuiimg Its t ime ~mi ogI .ini
Oh l’i~im u u’e 135, mm ssd ilmte thimil cue’ ~‘ m%’ mis muce ’j t lefltmdil\’ es mmmitt e ’eI, Rcmmmenmhe r thual time Sill5 aumil I3,-~(’K SPAt ’ I
ke’\ s can be us~el to timid specitie eumes . Ke’vimmg the Sl’l’l’ ke Iighmt l~ muelu minces tsflc’ cu e mut a liumme , floleiiumg it
ekswum tlnumiy scaums timrcsmugh time pnugraumm rmipmeii~ - ‘lime BACK SI5ACE is similar. Ouut’ ulit’tt’ueumce is tlm mm l time
sT EP kes slops mit time euud esf time prmsg~au mm ~m hui it’ t Ime’ BACK SPA(’F repeals time c % e ’le’ cuVe r mdu mul ts m e’u - lime
S lEt’ key calm be’ used Its get tis the’ e’umd of mu isresgrmm lmm iii ummm uch t Ime smuuume mm-as timat Ihie R1 SE1’ Le’~ mctcurum ~
~~5d I (mm t ime heginmumiumg. If (‘dme S was u-u ‘milled, STEP isr BACK Si’A(’ i- Iii (‘die 4 . Ikprcss STORE aum el key iii
the ~urnt~ r cue. Ste’1m hmuck t im i’usd ighm t Ime pussgi- ;muim t is m’eri l ’~ limmu t time ummu sel ificm ul imuim mm .mm yms uc wm i umf e ’cl it.
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it is musually desirable to check time total nuummbe r of emues against the code sheet. The portion of a
pnsgrani showum u t  Figure B5 imas iS cues. It’ you depress tIme STEP key and imoid it down tIrummly, it will
advance 10 the eumd and stay there. if it were to stop at 18 . you would have couttIrmed thmat you at ieast h ave’
the ciurrect uimuiimbe r usi cues. If’ s otu later add or delete cues. timis number simould change accord ingly.

You can also ctsnfIruui the uuuuuiber of cues by ke’yiumg TOTAL but as we will note in a itmonmment . t ime
TOTAL cau m count soumme fuumetioums timm it di) nmot show as cues. While it is ce-insistent and can be used to
contirnm th at a correcti t -mum htas beemu ummade , it will not necessarily correspond with the total number of cues .
It will tme’ver be less tlmmmu m time’ utuummber ot’ emues . only equal to e)t immole.

!) t’h ’tions. If’ you wish to delete’ a cue. hetcale if wit im lime STEP and/or BA(’K SPACE keys. Key
STORE th en DEL LIE, Wlmeuu the DELETE key is depressed, the cue will be erased front time nmeummory and
the MEMORY DISPLAY shows the previous cue. The DELETE key should take the uutit omit of STORE. If
uitore timaum e-unme cmie’ is tim be’ DELETED, STORE humus let be keyed in eaci u time. Filuninating time cue will shtift
all of time following cues one rmuuumber. ‘This ummay result in ummaking all time nuuimbers recorded out a ccide siteet
incorrect. Fe-mr exanmple, if’ Cute 6 were eliminated front the pro~~aumm and time cue erase d from time unenmory ,
Omen Cue 7 would becoumme (‘cue 6, etc. Rather titan eimautglng all of the nuumibers recorded on time code sheet
to reflect merely a umtuutmber chautge. you could tirs t DELETE Cue 6 and thten add autother cue identical to
Cue’ S in its place. Sluice time FADERS respoumd ouuly to ciuautges in the pro~~auum . the additional Cue 5 would
tmo iii Iluenee thieu mm. It wemuid keej i time tuuuuuber series correct.

Timis conceruu with the recorded ummiunbem’s ummiglmt be more meaningful after you coumiplete a recording in
w hich time script is typed out mind all slide changes are noted in it by insertiutg the cue nuuumbcrs out time script.
Altering a full script just to add or smubstr .uct tune t’routi each nmuuuther is mu chore. Ni-mt doing it caum cause
dihllcuhties. Correctiumg time pro~ anm by deleting oume cue and mudding a dmupiicate is often the utmos t expedient
alternative.

Changes. If Cue 4 humid been accidentally entered as 2 2 0 rather than I 2 0. locate Cue 4 . Key STORE
tlm eim DELETE. Th is take’s ~he errommeous data. Key STORE again followed by 1 2 0 whui~iu adds time
cor rect data whmere time ’ erresumeemmus data was taken frouit, This results itt mu cesrrection that does not alter aumy
other aspect of the preugrautm.

When prograumunuing, if amm error is detected before time cue is coimipieted. t ime partial entry can be erased
by key iumg X. This starts time emue over.

Editing and Correcting -. Practical Exercise
(‘oummphc le eacim nuuutbc red pmuragraplm hefesre’ conmtiu mmuiu ig to time ume xt ,

1. Turn of’l’ PROGRAMMER ummeuimeuitami hy theum turn esim. All tstiue’r units immav hi’ emff ’,

2. Key STORE. Fumier Cues I and 2 of Figure’ 13u-),

3. FumIer time fIrst COMMAND (Key 2) for Cue 3 htm l ni-mt time secoumd or third.
4 . Wimiie eubserviumg time MEMORY DISPLAY E Ft)s , Key X , Note that time X erase’s tIme iumcms uumplele

cue. if yesu detect miii erro r wh ile euttering a cue, t ime partial entry caum he erase d 1w Keying X , Timent either time
cor rect cue. Also, not ice that Key ing X du-mes mu st take m utu out itf STORE . Neit her doe’s it eomuu mt as a cisc.

5. Enter (‘mue’ 3 and balaumce’ emf Figure Be) ,

Is. Key TOTAL and note’ MEMORY l’IISPI AY , It situsuid be 8. It’ nm-mt. start frumutt time’ begiumning aumci
try again.

7. RESET.

8. STEP through sequence comparitmg Li’!) dispimis whOm comic sheet , 11mev shumu muhu l umm atch.

. STF.P and/tsr BACK SPAC E to Cue 5.
10. Key STORE timeum DELETE. Ke’viumg liFt ElF hacks MEMORY l)lSi’t AY to Cmue 4 ,

II. RESET.
12. sift’ thromuglu seqmucnce cm-mummparing i,El) display with code sheet . You shmoculd observe that (‘cue S

humus been er.used.

34
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ARION 909 Dig ita l  Meuuuory Prograuuiuuer - Code Sheet page
_________

T i t le :  f2orrec +sonS
Always start progranining w i th

RESET then STORE . Author:
___________________________

Always end programing wi th  Date: 20 Jur~ 77
000 000 000 .

Screen A Screen B Screen C 
~~~ COMMANDS Notes

1 000 000 00O 
____________________

2 000 000 900

3 uio ooo 000 
____________________

4 000 000 000 
_____________________

I . : : : 5 000 000 000 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

_: 
— 

: — — : — 
000 000 000 __________________

‘7 00, ooo 000 
____________ ______

— 
000 000 000 

_____________________

000 000 000 
__________________

000 000 000 
______________________

000 000 000 
_________ __________

000 000 000 
______________________

000 000 000

000 000 000 __________________

000 000 000 
_____________________

000 000 000 
____________________

000 000 000 
_____________________

000 000 000 
____________________

!7gure 89. Editing and coriecting — practical exercise.
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I .~~. ke~ ‘l’OT,-\t - l’muta h uiomi slmouid he 7,

14 BA(’K SP-\ I to (‘dc’ (m ut time’ \lh \tOR\ DISPLAY . ~‘~oiC that time LE 1,)s to m Cue ( c&u mi ’s j~ormd
to C lue’ -‘ on t Ime (‘ole’ Sheet. All ~ eic s -m u t t e r  t Ime one ermuseel ham- c hecu m shmu f ’ted emume umuuuuber.

h S BACK SI’ .-\CI .u uue h ou SI I 1’ to 4 .

I ~ K~’~ STORE tluenm kc~ 010 0(X) 000, ((‘ mie’ ~ oum I’igture Bk)),

lU St U and SI I P thm roti~ m see lm iemmee to i’m uf ~ t Im -at cesne’ct (‘m u ’  was e’umte red.

I ~ k’~ 101’ \ I - . it sh ou ld acalut he S -

1~
), ( ‘.0 to I. n~ S

20. kim Si  ()Rl- tiue uu 1) 1 1 I- I i- . ke’s S i’ORE uhu e’mi e’uuter (‘tue 4 f ’roui m i’i~umre i3~
,

21. RESI: i muuue i S1’h-P t iurouu~th ~trog rau um to em s iumpa re MEMOR\ l)ISPI Al w itlt (‘mmdc Sheet, Alt
~Ue’~ simoulel co rrespouue l ~‘m~ epu that Cue ~ ha s  isecu m chu:iuuged uo ise ieleui t icm u h sm i t h - i  Cue 4. There will hue umo
sc reeuu e’Iu .umue ~e’s mmih ’ui this cue’ i~ i \I (‘1 ii I) .

22. k1’s lOT \i - ii shom uld be’ S. b u m  tame e’liu umi nate ’d a cue without chmaum gi um g time im emsit imu n ot ’ time
ucu uia intini~ et u e’s.

23 . Repeat muh ome ’ c \e ’ R i s e ’ mm nih i roIe’cu iurs .me’l use if emu desire. Observe t iuc scree um iummage parallels
lime’ chI.ili ee’% imu l ime ’ l i i)  Jt~j~i.I\ -

Ii. Fade Rates

e im.ms e’ beets pmu~tam1uit m im m m~ slick c%mmm itges lv~ tc Uiumg the I A1)I-RS time’ ~tete ’ r we ~m- mumitee l, ~ c hmmse nimt
bee’ui uu ue lucz m t u nt~ f uo mm is t me e mc m mm i i lime elm ant ge’s to escetu r. lime’ prog umulm u cmiii not (mum i tell t hue I - .\ l)h R u~chuau u~ simile C’ ” lo slid~’ i’s , ht m l also tell it how tasl t ms utuike time chua muge .

Flue righ m i ’ hiai ueh “ e’ Iue” of kc~m out li me’ PROGR.Wt ~lI-R mire time ,-‘tt \hI l,’c R Y bc~s. Oume is lmubeleei It
Ilium ‘i.uiids fur rate’ of elussolme’ itt rate’ muf chumum mge Aii~ of tim e’ dissolve r; mte ’s can he’ progrmuu~tut ued - For
e xautt p%e. it omu progrmmmt s R-O (kc~ R Iollmmwcei by lime 1’) t ’OM\l -\Ni) ke’~ 

‘) eulte uuuu mmg e’ mc iii be repimuce’d b~ t ime
ume xu alumtost itmslmuntlv. it’ ‘~ mm u w m u umi lit dissotmc oum~’ iuuuagc uumt i m time nme xt .  R~ I will resm uht iut a ‘secoiteh d isSO lVe’.
I ahi” Ill e,uves liii’ m .uiIotus dissots e’ rmi le ’s ,

7’ab/ e i ll. Fade’ Rates

R 0 lum s ta umt
R I 2’secmmute! eiusso lm’c
R 12 4’secu muud dissolve
R I . S’secoutd
R i ~ 1(m’secor mel dissislve

in t lme ~s1I- MOR\ l)1SPI .-\‘f mm ‘ mviii appear tis irte licate time R, The (‘OMMAND ke’~ mviii ime u’c f’lecteel
mum time sccoumei muriel lh m irel h i- I)  dus is ia~ , Lsuut Itoh ~li time tlrst. Prtmgra utummtiim g time R will mm cml ciiaumge time cue
uim uumm her siumswit in time ’ Mi \IORY i)lSPi .-\Y . but d iscs add to time total reticeteel wimeut time TOTA l, ke~ is
eiepre’sscel. ‘flmis u s mm hi~ lime TOTAI . is utot lime saut ie’ mis t hmc uutmu m mbcr of ’ cue’s’, i.e.. time TOl’ At is time number cut ’
cm me’s ~ulmus time um im um mh er oh’ .mux i hiau-m’ comu m l i mmumei s ,  Time pRo(;RAMMI:R rekmuse’s t ime rate iutf ’ontt mu t kmum witit t ime
cl u e ’ - Whelm S 1 i - l’Pi N( , lii rough time progrmuut . thuese sh ow like’ mm cmue . Wh mcui i:x EU L ’l’l N( time pr usg rmuutt S oil
cant see t ime iigimts flicker wlmen time rate i~ e’imtere d in mudvm uumcc of ’ tIme ’ emue. but it is mmnly a flicker, Rate ch anges
are re’emsrdeel oum I lte’ code simee’i iut lime colu umun RU -‘c - Tlme’~ are ems lered iitt o lime progimuutm mis time tlrst part of
time ’ cue.

It ymsmu do mu o t spe’e’ uf ’s time chiauuge rmite at time hegiutuminm g of ’ time preui~~aut i . time DECOI)I R prcmlumuhi~ mc mli
select R—0 ( inslanu t ) mmut ouui at i~,iil - h humm eve r. it is rec muttttuente led thmu t on elms specif’v t ime chuaimge rate - MaLi’ ii
a practice i~s S h’ORl R-0 000 000 000 miS time first c u e  j im muris j smog rmmmm t . Also ummake it mu pimmc ti ce hem STORE
000 000 000 mis time lmmst c lue’ umust outl v j ut e’vems lmrmtsrauum . bmu l aismu in evei - prograuututiinm g segutme ’us l em-i’ll u f ’ ouiis
part imi mu priugrmuumt is heuitg muccontuplisIie’d.

3(5
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This will be discussed m m umtiu u-e detail wite’n we consider ti umme sequences . hut uuote that ium euite ’u-inmg R-i ,
oimly onue COMMAND is given rather Oman titree, lids is reflected on time code shee t h~ drawing a line
through time’ 13 and (‘ Sections ,

Fade Rates -- Practical Exercise
Conump lete’ eacit nmmnmbere d parmugraphu before’ co nmt il mm mi uug let time next -

- Tmmrut esn time PROGRAMMER . but heave time l)i-(’Oi)FR o t t ’, h’rojectors mind I ‘ A DERS mum a be
either way Wit h t ime’ DECOI)1:R oft ’ they are ct ’t ’cc t ive ’l~ omi t of t ime’ 55-stein since rio coum umum an ds maclu time ’ uu u.
This set.eip allows von to PROGRAM withisut the pro lectors , Th is is m lteum eoumveutienf in fad it is usmmm uhlv
imret’erred wit h STORING a programmi.

2. S’UORF ti me cues eufl i”igure 1310, Notice th um u t ouu can hear the chic kiiie somuuu d as time f’ade nate’s are
presgram utumue d, html that the cu~ niuntbe’r gim en u j ut t h e  MEMORY t) ISPLAY does h o t  advance , ‘flue rate amid time
COMM- -\ N l)S are Isart of time cime. ~~umte of’ time cues call for uumo re titans oute’ coin iimm u ud kes heluig depressed
togc t hme r. Cue 8. for exaittple, will result m t twis iciiages heiumg supe rirtiposed emu time ~e’ [e ’e ’ hi  -

3. RESET.

4. Usc time 511-h5 funuctiem n to mmdvaut ee through time program-i and couumpare time Li Ds i m time MEMORY
I)hSi’L,’cY withm lime ’ code sheet. For R, t Ime LEI)s in time B mmmd C FAI)ER area are hit . umett time esumes ut  time A
arca~

5. RESET,

6, l’m u rum out DECODER mmuu el reuttainder i-if ~ ster i m , -\d vauice thurouugi m the programi t by kes mug
(-Xl CU1’L, Niut i~e time’ different dissolve rates omu time screen -

7. lime flntai mummage illustrates ti-ic sumperiinposition of one iutuage over aumot hier. While th is is um eut
restricted to dissolve preseustatioums, it is otte u t iart icumh au ’l~ eff ’e’chjv e’ usiuug a dissolve ,

8. RESET arid hiOMI- -

9, Practice . Include ’ sujseriumtposihiesnm s isv prms uzr: lnmuluiutg both 1 I mur iel 2 for ui -ic saute FAI)ER - - just key
I and 2 logether. ‘m’omi cans add and suhst ract supenuuipositioums iii a uis esreler Lw usiumg a cuue tel add or omit
t he secttnd inmsage’.

12. limiting

l’hcu’e are time’s whmem s c mes escetur 100 r:ui idls to exec u te ut iamnuahls ’ . ‘cii ihiustr a uioum is mm’hme ut euu mm- esuld
want an arrow hem flash on muuiet ot’f to draw attention to a imart iculam tuart of ’ the’ scu ’e’et i - TImete are’ o0mer tiutmes
w imen time’ time us critical , Aim exaump ie mm ould he mvi mcnt oLI 55 .111 t t o ehe’ iu iouu st ra te  lime rzut e mit wh ich souuse
pltcuimmuu me’uton happeuts. You can prograu t mu stored t iuuu e mrmie ’ rv zm l t himul us cutt e red m - immh ~ omice j utt mu t h e  prograutu .
it t lmeus sta s’s in t ue nse’uttmsr~ until it is cancelled I-is au-i cuid’ot”scelemence cue -‘cli of ’ time cues ut mm t iutm e d
seeidue’rtce are e’mcc miled f’ollmmwiuig oute kes iug u- it’ time i X h-( ’ Lr’ l’F key oi oume’ i m pu lse f’remnu time cmusse’t t c ,

‘lime’ tiumie ium ter vzuts available are I/S seem-md. 1/4 secoutd, 1/2 secc -iutei. (mute’ secoutel or ants’ cor ttb inmu tio nm
tsr umiuitipk of these’,

lime cuic s tu mi’ liuuue iuste’n-v muls are sh own mu I aisle (37

Tain t’ IL’. Timing Intervals

T 23 1 5 se~’euimd
U I 114 Sec ousel
T-~- 2  1/2 se~’~-iut d
I - I 2 I s,’contel
T- 3 l’ umd cut’ Seelucutce
1 13 I)m rmi uti uintg mur dmmmm u n tv cue’.

If, fusr cxanmpie’. m-ou desire tim hu muve (‘tue 7 fcslhsv, (‘cue (s hus cxzsetlv I /2 secmstmd , cutter (‘ue Is thmeu m 1-2
(lit start the tiutming sequence) then (‘cue’ 7 timen T’3(tes eumet time limliiumg seeicuenee’t. When it is played hack .

U
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- 5 Afl ION t h~~l) I) iu ~ u t ~m 1 Mm~utio m y I ‘t’ c m I l l ’ .uimvilI ’ r’ t’ o~f ~ S imt’t’ t h i m l1e_~_______

T t t h i ~: D;sso~ve
/\ 1w~my~ t,- ir’t ~~~~~~~~~~ I w 3 I It

RES ~1 thwn SIOIU . Author : Sm’ h
A l w .u v ’ . ‘ Itel p”oq ,‘oiiium utq w i l l ’  liii In’ / 7 9 ?

000 00(1 0(H) .

“ni t ’ (’ t ’lt A S~ ru’i’fl 11 ~ ri’oum C t n t ’ R1A (;OMMANI)s Nott~s

— —
- 

— — 
00(1 

_________________

: 1 500 lOt) 000 
_____________________________

_: 
— ,_~~~~

__ — 
00(1 000 1)00 

— ____________ ——

—~~~~~ ,~~~~~ : : 
— 

100 100 000 
—

-‘  -— —~~~~~~ - - R. •~0 
— —

— 
:_ : 000 010 001) 

___________________

—— _: — — : —~~~~~~ _,~~~~ — 
lot ) 000 (Hit) ——

_: 
— _

: _,, : 000 000 (10),) 
________

R iso 
_________________

7 000 0th) 000 
____________________

•0~~ •i~~ ______ ________

9 .00 000 1)00 _____________________________

R •~s 
____________________

JO JO 1*) 000 
_____________

Sit ) SOt) 0(1(1 
______

— 
OCR ) 

______________________

— — 
: : 

— 
000 lOt) ( I C R )  

____________

- : I ~ OUt) 1) 00 0130 
______________________________

/- ‘; m t ~ -,’ 8! (1. f utile ru le’s i rmtc’Ilm ’umi e~i’i’m’lsi’.

is

_ _ _  - . - -
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ke’ 1mg i XI ( ‘L tIE f ’iui Cue’ (-i will st am I th e’ e’le’c Ii 0 lIme ’ ~‘iin k so Ilimit it ms ill Ii ugge’ u (‘tim’ I at ti me i’m ci ol 1(1
se’e’muumd, flue’ I’ ,~ will Stols time ’ (ümmimmg Se’iitut ’uie’i’ so llu m mt ( ‘tie N will cc Jut (mit tire next I \ it  ‘I P )  mu tm$pm ’ mm m c

if . s on w aumt I full ~ ccsnel tui Ic’ is’ mi ls (me t mmccii e’mie’hu of ( ‘mii ’s t hin i iughm 7 , “ li ii’! liii ’ cmii’s iii nuiughm ii mcii
1- 12 m oum will h eat it el k’k mis u s u al mm- 1mm ’ u I mu c lii’ us Cmli’ I i’d I iue muugh m it di ni’% iiiil tlmh .i liii ’ 11mm ’ e’ouhlu It ’ i I. I lum’Ii
enter t ime’ ui’%l i- i t  the’ clii’s t lurmuugi m 1, Now e’ mmteu I 3 to slolu lime’ t inmiiug %e’qu uemm ce mmmiii is ucse’ei’il mis misuimu i (‘lie’
will stall time i’uul iui’ liniu imug sm’e l uuc ’ Imcc ’ mmmcl it mm- ill ci um mlli muui ’ m m uulu nuuimulie ’a hh m’ I i uu i nmu C iu (‘m um ’ ~ m m miii u’mie’lm ism’mng
pii’~ ’ti tcef al I ‘sce’onuml m u l t i ’ mm iii lime ml to onmmut Ii’ t mmmi ng sec i mm eu me ’e mmi ii sti s im at ml m uc h s - i  nu m pm- i ce ’e’nh .is u s u al

line’ ‘‘do HI ohmg ’’ • ii ‘‘iii m i m i m um s’ ‘‘ e’Ue’ I I’ I 3) is t’ms u lust’ mv hmeum S itu imee’d to Ie’uigt iui~ ii I lii’ pm’ i toils - II . bun
c’’mmumuu iule , S oil iuc’t.’clc’el ‘ii’ ,~‘Se’i,xuiuet pau se iut’lwc’e’ii lWcu slide’s, it ’ time ’ lImit slimlc’ mmcii ’ to Itt’ e’~ilhe’il imp i-is ( ‘iii ’

Cu , S oil e’~uihil I ~ui1ow (‘lit’ In with 1.12 to sI mim I a I m um m ing si’quenc’e . I hi’tu add I - I is ( ‘mit’ S mind S t in i’S pumucl
(iii ’ (limit ’, I ium’nm ( ‘lh’ ~ Ii t il t uw e’el i ns I 4 to slolu I he tlnmi mm i~ see ituc ’m uc ’e’ - I ‘him ’ 1)1 ( ‘( )I )l- R mm - ill .mi hI 1mm iii ’ to n ( ‘hIm ’S 7
and S huuul not change’ momS limit- i g else Time’ iii ’ xl si iii i’ woul d I lieu ccsiUe Ills I ( ‘tie ~) . ue’m’oul ds mitt  cm liii ’ si liii ’

I in (‘tie’ in ,

I)uiulic’mut mimg t ime’ ( ‘1 )1(IPI ANt h’,e ’m s mc’o uheh mtc ’e’mn uu l piisiu ti le’ maine ’ ism mt im mu g iml iuc’ mmiii c mimI l’ie’m iit t i n

u c’nmu’,uilmt’u .11 iii mii ’s - \%u t im liii’ I’ - I , t . m ile clii’ ~‘a nm 1st’ iiM’ ml ii 0 I itm i t Ii’ m sm- l imit Ii it ’ l i t  1 .1 ~ i’ e’mt u u flgul i mit lctii OIm tim e’
scim’elm is,

11mm’ iliu m imi m s ‘ ‘ I - I 3 is t ime i nmil\ iuumm ’ th m m u t is cit mmml e’el mis a Cue’ , (lie o time ’ m I iuu miu i g e ’l um ’% mi ni’ eni (cued mu m iumi ii

- 
- il l the i’ucsic’e’t oi clii’-

flo t hu ti m e’ I’ ~iniii the K cmli’s lm’ui iii i’m’ ~tnis- oumm’ (‘(~!~iM ANI) ki’~ ium g, m milhme ’l t bmum u liii’ lilt u 111mm1 ( h u m i’m’ - I I  mu m mm

iui’e’mitiSi’ lime cue’ is umot passed iumeiivlctummI l~ fmu liii’ I- ADI- RS tuut c - in um luo is miii of t hme mm i mis ,i guiiuip. its I lueium ’ .lit ’

tiii’-i cn n tile’ c’oele siii~e,i , tim e’ imist twmu O(fl)’s mite lluui’ il cUlt - “ h e ’ll m iou mmii ’ pm i ng i m l u ll u umm uu g mm mi l l oumi m tile’
PK )( ; 1< ~ M MI R on, n tii e’tiil hui’miu I lii’ u mu mi t i’ll ~‘k - h t h u  m~ i - u I  0mm’ bust mcc i i  c m  m u muu u ml im mim m ut u 11mm ’ ci nile’ sim ei’t us mu
it’ uniumi le’r t in mim ic it mn um is ‘s imm’ m~ ~~ 

)
~1~% A NI is ii I hmc ’sm’ -i, tie ’s

t 

Wlme’uu mom mile’ Sl ’ l”I’PI NG thi s — u gh tim e ’ fstslg~m uumm to m’ in mml pmlue (lit ’ I i’h)s ti m f l ue l’h~~k. R.”lMMI’ R m muul u tim e’
t’itmlm’ mimi’i’t , I’ism liii’ K cue’s t ile’ I I ft tom l-’AI ) l- ’R Il h u h  ( ‘ u hitiuuiimimule ’ imit ium ’m tim mm , m Iht ~ se’ i ‘cl’u m K A , l i ii t ime’ I’
-uli’% , till Ihn’i’ n~u Inmups of ’ I ills lighul. i- millie - i n t u t u iust -‘c —‘iso , c’tt~im ui’e) tf l mm ’m (iii’ ke’~ 1111 ’ nO S l i-P e’m’ m’ui t hmouigi m
I~ im’5 do fist m’i n uu u lt  mis bull ciii’s , Wheti l X I” CLt l’ING. thie ’~ ihu 1101 uec % ii j mi ’ ml se h’ . l l . lue ’ km ’S uiln~ of I - \ i - ( ’( Ii
.1 mmii I he I I I ~s Iusl Ilmushi on - \ inii c’ ;i m m iOu t’uiuu i I I uc ’i u ‘ii i 1 1 1 m m  ~-m mm li i’um u ootu in time pun n1’,1 il it , Iscit mm’imi’um

h NI ( I  I iNt tlii’ Pumnu ’,l , l l mm time ’ s ise’e’mn m m m i’ Pm uut n- i t mii iint liei c’lie,

l’iinimig Pn,ctkal t”et’re’ise I
(‘oummp lele each sle ’p hmi’toit’ f’,mnullu ’ on to liii’ umc’ xl

- ~%‘ it h t ime’ i’R(K~K,~M~’tt ”R out hint lW( ’Of) i’ l-t int ’l’, sto ic ’ cm iii ’s f mum mu I - iu ’ ,mu mi ’ ill I.

2. SI l l ’  tiuiouighu in uoi~mm mmmm t o  e’tn n mfIuu uu , ()Iuse’m’~’m’ I I I)  ehispimiS t Om lime ’ I (‘OMMANI)S , ‘Iso , mole’ (Intl

Sill ’  m u s t  isi’ ke’~- e’cl tom t lmt ’ imi t lu ummg hm tlii’~ do not e’mmll uit mis c -iii’s On tim e’ Mi MI)R\ 1)1519 \\  , bm n ih u I mmm cl
H mlii’ i’onii~ci 7 , N Is I, ills ~~, mmmci ix is ~ liii ’ um uuum ibc’is mmii ’ mmcxl fm u t ime ’ lmt ’\\  m u m  lime ’ 1R(X R.’\T’miMI H

I mmm i isim l)i- ( ’OI)h’ H mmiii ~
n u in t e m - tm n u s ,

.1, E \ h - ( ’I I’~ puof .m mii m m lime’ %e’cluemme ’i’ should ~s mo ~ m m ’ss mit I %m ’e’Oltc I u ullm ’ mt ,uis uuuuti f it s m’nn u mu i - i Ic ’ t m ’d.

Iinmliig Prtue’t ic’uui I” xi’ri’ism’ 1
I ‘ouilple’k’ m’iicii nmmnm m i- it’rctl p u  m ugnmip im lti’i~uts’ f ’ ,n - i mll~ m u  to Ihum ’ iuu’’sf -

Iii t i i t i  e’\m ’ ie ’iim’ mci ’ ciii u i - it mc Jill h i t ’ pui nte ’e’tn n is  lit helmml ’ i c i ’ m it t m ’u 11mm ’ laiump hs l ium u meil n n f f  ho .ie ’~’0iui $t 1ishi
( hums , (lii’ .mtm ( ~n uu m .u uu ~- N uuu unsl Inc im ’(ilmlm ’emI bs 11mm’ Il. ‘ion cmlii t ’ muiut ’u hm ’m ii iti’lmtic ’ e’.ic t i t Ile ’ ciii f iiOil ii d OSS Ii

wit h time ’ Ic 0 ii tflh il whil ’ t h e  u iglmt huamiml climes lIme’ km ’s iim~ of t h e  (‘0MM A Ni kc ’~ s iui~’u~k’uu lmuii~ , ml i-itl ie’a m i’

s no mm i igi mt hmmm cl inn limissi’ (‘OMMANI) ke ’m s , so ul  siSum f~c’i s-i -i t lmm m t ‘ mii i  c’mil m ‘‘IS em ’ ’’ t h e ’ ( ‘OMMANimS . I’ii i’
in um im st ug hi tim e-om t imsti m g thu imug is that thie’ f i iii hImugi’i us mu m 11 mm’ (I mmmii t he Si’e’i- iuiml i— m i I lii ’ I , i’fm ’

- W itim ti le’ I~ 
( ‘I li I:R m i t t ,  m’tiIt ’l Ibm’ Sm’i)Iit’Ium’t’ f’nsm mu I i>’ ,uiim’ lii 1 mmli ’ iumi ’ mmmis ,\

2 , Ri SF 1’ .

~i)

L~~~, _____________—a 
~~~~~ —
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ARION 909 Digital Memory Progranimuer - Code Sheet page _________

Tit le : Tirnsn q — I
Always start programuEming with

RESET then STORE . Author : ~~f1) I #A

Always end programing with Date: 20 iJui~ 77
000 000 000.

Sc reen A Screen B . Screen C Cue RTA COMMANDS Notes

SS0 
_____________________

-if 000 000 000 
_____________________

2 000 000 000 
______________________

3 000 000 000 
_____________________

— 
: — j ,, — 000 000 000 

______________________

6 000 000 000 
______________________

000 000 000 
_____________________

‘7 000 000 000 
_____________________

9 000 000 000 
______________________

— _: 
— ,~~~~ ,. — 

000 000 000 
______________________

.10 000 000 000 
______________________

II ISO 000 000 
______________________

12 ISO 500 000 
_____________________

— —. ~3, — 
000 000 000 

_____________________

_:_ :_ _ :_ _ X o o s~~~~~~~

000 000 000 
_____________________

000 000 000 
____________________

000 000 000 
_____________________

I ”igurc ill 1, Timing — practical exercise — I -
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ARION 909 DigIta l Memory Protjrahuumler - Code Sheet page 
_______

-
~ 

- 
Title: AIter IlJtiM

Always start prograniuting with •
RESET then STORE. Author :___________________________

Always end programing with Date: i’7J ri 99
22~~~~~22Q 2QQ~

Screen A Screen B Screen C Cue RIA COMMAN DS Notes

T 000 000 000 
_____________________

I H 000 000 000 
____________________

_: 
— _: 

— _: 
— ,. ~~~~,,, 

N 000 000 000 
______________________

- - 
: : : 3 14 000 000 000 

_____________________

4 H 000 000 000 
______________________

£ H .00 000 000 
______________________

— _: : ,~~~~~~ ~1 000 000 000 
____________________

7 N 000 000 000 
_____________________

9 14 000 000 000 
______________________

9 N 000 000 000 
_____________________

— 
JO j f_ 01’ 000 000 

—

: : : IS H 000 000 000 
__________________

— — —- 
IZ 

,,~~~~~,, 000 000 000 ___________________

— 
,_ 13 H 000 000 000 

— _______________

— 
: 
— 

: — — ~~~ 
000 000 000 

__________________

000 000 000 
_____________________

000 000 000 
_____________________

000 000 000 
____________________

I ’lgurt ’ 111.7. Timing — practical ciercise alternation.
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3. With the STEP key, advance through time programut to confirm it.
4. RESET.
5. Key 1EXLCUT E. If properly progrannuu ed this one tmsuch of time EXECUTE will activate the

entire sequence.
6. RESET.
7. Turn-i on the DECODER, FADERS , and projectors .

8. EXECUTE. Note that t h e iunage on the screen alternates betw een time same two sLides.
q, Go to Cue 1 and change time time to another value; i,e., STORE, DELETE , STORE 1- (any value

you choose).

lO. EXECUTE again .

II. Without erasing nutenmory, RESET to beginning and insert sequence from Figure B13. This will
autonuatically ituove the sequence you just completed so th at it will be time second h alt’ of onme presentation.

12. (‘i-infirm eultries by STEPPING thurmnmg ht.

13. EXECUT E with projectors. ‘This techumique is often used to emphasize captions or arrows.
14. l’imis new portion will leave one image on time screen and inte rnuuitle ’ntly superiuimpose a second

image on it.

13. Houtuing

Ilomuuing is a single cue that homes all slide trays Ic-i the nuuuher I positions, hut order to use it, the slides
nttusl be in the An on-Modified Carousel homing trays. If y’,u exaumüne one i-if tiieuuu ytsu will note that one
of the “gear teeth” on the bottom has been broken mtff ’. It tmlas beenm replaced by a spring steel wire. It’ the
tray is traveling forward, this will serve as a tm sc ’mth and advance’ time ’ tray. ilitwever. if the projector is in
reverse, the projectionu that reaches for the tooth does uiot ummake cmsnf act. As a result . hue tray stays in on-ic
place even though the projector goes titrocugh time reversing cycle. Thuis enables all prtsjectou’s to be reversed
to the uiunnber I slide and stop th ere. Additional cues are given to asscmre that all prisjectors hmave returned,
Then the cycling is stopped.

The contiiucuous reverse cycle is given tm-i (hue projectors for 5 seconuds ituu ger titan actually required. In
this way, if you get a projector that is a little slowe r th an noruuma i. it still reaches time HOME position. The
additional cycles do not change tIme position of projecto rs timat have already reached HOME. .siumce lu cy
remain at the number I position once they have reached it.

Many projectors have a tendency I o unpredictably advance tune slide anytiuuie time petmver is turned on
or off for them or any isf time other eqUilsuttenit in time syste m . To avitid getting isul of syutc because of this,
one final HOME cume is giveum after the hIOMING cycle is discontiimcned. It is alscs a very good precaution to
apply this single HOMING j uust prior lit st mm rt imtg anmy presenlatiisn. If’ yitu hear a prmtjector reverse, check to
make certain-i that time projectors were ilOMEt), t heum apply it one tlntal lime ,

The HOMING cycle can be controlled in two ways , mmuumua lh at time l)I COl)F R tsr wit h recorded
cues. These two are separate ii ~ ocm start lime cycle w itim a recorded cute . ~‘ou nuummst stop it mvith a recorded
cue. If you start it immanuafly. you umust stop it umaumually , Turning 0ff the MAIN POWER also stops it . so if
all else fails, turn isff MAIN POWER unitnmentarily.

Manual. To home the projecti-irs uuianmua ilv . depress iIOME oum time DFCOI)ER and hold it for muis stmt 2
seconds. The projectisra will start Ic-i recycle and will recmcle cisntiru tmou us ly aft er time switch is released. After
all trays are at the num ber 1 pts~ tiOn, (slop reve rsing) depress h OMING it oimueuutarily to discontimuue the
cycle. Following this, again depress t u e  switch us~~nmeustariIy to apply a sinugle reverse iunpulsc . This is
automatically timed by the unit so you do not hmlve ho hold h ue kc’v dowim.

Again, w heum giving a presentation first (turn on all equipmmmcnml then depress HOMING immomentarily.
Any projector titan-i has errisneousiy advanced will be reluruue’cI. it’ y isu do h ear a projector reverse, re peal .
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ARION 909 Digita l Memory Prograrusner - Coue Sheet page_________

Title: Flashing
Always start prograirniing w i t h

RESET then STORE . Author :__________________________

Always end progranining with Date : I’? 4 .’fl 79
~~~~~~~~~~~~~~~~~~~~

Screen A Screen B Screen C ~~ COMMANDS Notes

— _
: 
— _: — — 7: ISO 000 000 

____________________

- : 1. H 050 000 000 
______________________

— _:_ _:_ ,~~. 14 ISO 000 000 
_____________________

— _: ,~3 ,jj, 050 000 000 
— -

— 
: 
— _:_ _ : 4 

,,~f,. ISO 000 000 
_____________________

— _: _ : 
~5.. ,,jj 000 000 000 

_____________________

— —: ,~~~~~~ H ISo 000 000 
__________________

_:_ _:_ ,_, _:_ ~7 ~~~~~_ 000 000 000 
____________________

8 H DO 000 000 
_____________________

— 
9 IL 000 000 000 

_____________________

— _: 
~~~ 

j
~_, ISO 000 000 

_____________________

LI 14 050 000 000 
____________________

/2 #4 550 000 000 
______________________

— 
: 
— 

. 
— L3 .~L. 0,0 000 000 

___________________

T 005 000 000 
____________________

000 000 000 
_____________________

000 000 000 _____________________

000 000 000 
____________________

FIgure 131 3. TIming — practical exerc~e — flahing.
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Recoriieui. The same two cues can be recorded. Time Cues K-I 0 0 and K-O 00 are used. To start the
HOMING cycle, cue in K-I 0 0 at the end of the presentation. The tape recorder is left ruuuuing during time
HOMING sequence. Alter the last projector has reached the number one slot , wait an additional 5 seconds
to allow for variations between projectors. Theu-i key in K-0 0 0. This will stop the HOMING cycle,

l’his is followed by the equivalent of the unounentary manual action that applies a tingle reverse
imupulse. Since it is difficult to program-i-i rapidly enough. ti-ic tinning (T) sequence is used. Key K-i 0 0 t i-i
start the HOMING CYCLE. Key T-I for a 1/2 second time interval. Key K-0 0 0 to stop HOMING. Key T-3
to indicate end of tin-ic sequence. This will apply the mnonuuenta my input. Howeve r, the ta pe recorder is
running, DO NOT FORGET TO STOP THE TAPE WHEN YOU TURN OFF THE PROJECTORS. Otimer-
wtsc, the pressure stay s on the cassette and this cans damage the recorder.

Homing — Practical Exercise
I. With PROGRAMMER on and DECODER off, program code sheet input from Figure Bl4. Note

that R and I inputs are followed by only one COMMAND key rather than three. To indicate this, the last
two key positions have been lined out.

2. STEP through program to confirun it from LEDs on PROGRAMMER.

3. Turn on DECODER and PROJECTORS. Advance through program by keying EXECUTE. Note
that trays are HOMED and then HOME is confirmed with a single impulse.

4. REPEAT.

— 
14. Memory Transfer

If you desire to retain your program, it can be transferred to a cassette , This can later be re -entered
into the PROGRAMMER for presentation. It can also re-entered lu-ito the PROGRAMME R, changed. auud
re-recorded.

To do this, connect the PROGRAMMER to the recorder by using au-i audio patch-i cord to ct-inflect the
upper plug on the back of the PROGRAMMER to the higtu-fevel (pluono) plumg of the cassette recorder. Set
the recorder to automatic level for recording. Typical steps for doing this are:

I. Press the TOTAL key and record time total number of steps in ti-ic m emory .

2. Only the patch cord going to the recorder should be plugged in-ito the PR()G RAMMER.

3. Start the cassette recorder in record, automat ic gain.

4. Wait I 5 seconds for (hue leader to clear arid the recorder to stabilize.

a. press and hold RESET
b. press and release STEP
c. release RESET

The transfer process will start and continue rapidly until time entire n emtt ry imas been transferred to
the tape. The transfer stops autouttatically. The memory also remt maiu s iu-i the PROGRAMMER.

5. Wait 10 seconds before stoppim g the recorder. It is usually desirable to record only i-inc prograun
on a cassette. They are so brief that locating them is difficult otherwise. h owever, since so little tape is
used, you utiighl as well record it two or more limes on the sam e cassette.

Reloading. To reload time program into ti-ic PRGRAMMFR . consnect one eu-id of time audio patch-i cord
to the speaker output of time reco rder. Connect the other end of the cord to the lower input jack (utiemneory
input) on ti-ic back of the I’ROGRAMMER.

lime recusrder playback level has considerable latitude. Set the playback level of time cassette recorder
to 4. If ti-ic transfer is erratic, adjust this until ti-ic transfer is stable. Time cunreliahility can-i tue caunse d by
having the setting either tots high or tot-i low so sonic expe rinttcntatim’mn might be requuircd. Since yi-iu au-c
only playing back about a half minute or recmtrding. this does mum-il lake nnuch tin-ic, Once the ctsrrecl level is
set, it will reunain the sautuc for that recorder. The trau- isfer steps are :
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ARION 909 Digital Memory Progrananer - Code Sheet page

Title: I4omsn9
Always start progrananing with

RESET then STORE. Author : Sma4h

Always end progranusuing with Date: 20 J rn ‘1’7
000 000 000.

Screen A Screen B . Screen C 
~~ ~~ 

COMMANDS ,Notes

— _: 
— 

: — — .R.... 000 000 000 ___________________ —

i 500 500 000 
_____________________

Z 000 010 000 
_____________________

3 500 100 000 
____________________

4 010 000 000 
______________________

— __ : 
— _: 

— 
000 000 000 

______________________

— — 
: 
— ~~~ 100 000 000 

____________________

— _ :,_ ,  _:_ 7 ,,~~~, 000 000 000 
_____________________

_:_ ~~~~~.. ,.~~~ 000 000 000 
_____________________

T 000 000 000 
_____________________

_:_ .9.. IC 000 000 000 
_____________________

— — : _:_ — ,.~~~ 
005 000 000 

______________________

000 000 000 
______________________

000 000 000 
_____________________

000 000 000 
_____________________

000 000 000 
____________________

000 000 000 
____________________

000 000 000 
____________________

FIgure 1114. Homing — practical exercise.
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I. Rewind the tape to the beginning.
2. Start the tape In playback mode.

3. Press the STORE key. If STORE is depressed before the leader clears time recorder, ti-ic ERROR
light will come on. Simply depress STORE again to ciurrect this. This will cause the error light to go out
without stopping the tape and starting again. If the error light counes on during the transfer, you nunms t start
over. (ERROR light is the LED below the STORE LED.)

4. Press and hold TOTAL Stop recorder.
5. Press TOTAL If the transferred total is not the saune as the origiumal memory total, repeat the

transfer.

6. If a cassette recorder is used that imas input and output jacks for the im upulse channel , these may
be used instead of time audio channel. l’his will alsm) enable you to use ti-ic audio channel and impulse
channuel independem tly. By dictating the u-ian-ic of ti-ic program onto the tape just prior to the recording of
the im pulses, several programs can be stored on the same cassette.

Memory Transfer - Practical Exercise
I. Connect audio patch cord between upper plug c-in back panel of PROGRAMMER and hi-level

input of recorder.

2. Turn on PROGRAMMER - -  other units should be off an-id unplugged froun PROGRAMMER
3. Program-i-i sequence fri-in-i Figmure HiS . Repeat program unutil approximately 100 Cues are in

menuory.
4. ~~prcss TOTAL and ruuakc a nmote of the reading.
5. Start cassette recorder with Record Mode set to AUTO at-id RECORI) buttomu depressed for

recording.

6. Let recorder rumu for IS seconds to clear leader and begimuning of tape .
7. Press and hold RESET; Press and release STEP; release RESET.

To Re-Enter Cues into PROGRAMMER

I. Connect audits patch cord between speaker ocutlet of recorder and lower input jack (unemor
input) (-in hack of the PR(X RAMME R.

2. Rewind cassette.
3. Set voluumw to 4. (may need later adjustuu-ieiut if l~.uust’er is err atic.)
4. Start cassette.
5. Key RESET and STORE . If errmsr light comes on-i. press STORE again. Continue to do this tun lii

leader clears recorder.
6. As soon as the transfr r is cismupleted, iunmnccliately press au-id hmuid TOTAL After time trau-isfer is

complete, wait 10 seconds, Slmsp the recmsrder. then release TOTAL.. This will prevent the error lights from
coming c-in when the recuurder is stopped.

7. If errmsr lights cismt es i-in during transfer , start t he trau-isfe r againu.
8. E~ press TOTAL. ristal u msw shm-iuld be twice the original program; i.e. . yocm have transferred a

duplicate prisgranni to the PROGRAMM ER. The duplicate is now atuead of thie original.
9. l~~press STEP and watch LEDs. You shmsuld be able to determine the accuracy of the transfer by

watching the pattern. if not. STEP lhrmsugh cue h~ cue au-id ccsmt parc with code sheet. If the obtained
transfer is not accurate, repeat the transfer.
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ARION 909 Digital Memory Prograimaner - Code Sheet pag e
_________

4 Title: Memory Transfer
Always start programing with .

RESET then STORE . Author : ~~mITII

Always end prograt’ining wi th Date : 29 siUl 77
000 000 000.

Screen A Screen B . Screen C Cue RTA COMMANDS Notes

: : : 1 000 000 000 
_ _ _ _ _ _ _ _ _ _ _ _ _

: : Z 000 000 000 
____________________

3 000 000 000 
_____________________

4 000 000 000 
_____________________

5 000 500 000 
______________________

— _: 
— _: — — 000 0.0 000 

____________________

_:_ : — — : — 2.. — 000 000 000 
_____________________

— _:_ _ : — Q., — 000 000 500 
___________________

— 
000 000 000 

_____________________

— _:_ _ : 
— 

j
~, — 

000 000 000 
______________________

: : : LI 000 000 000 
_____________________

000 000 000 
_____________________

000 000 000 
_____________________

000 000 000 
_____________________

000 000 000 
____________________

000 000 000 
____________________

000 000 000 
____________________

000 000 000 
___________________

Figure 815. Memory transfer — practical exercie.
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IS. Identifying Slides, Projectors, and Screen Areas

it is very important that a simple system be established to identify slide~, projectors , and screen areas.
Since the FADER UNITS are identified on the equipment as A, B, and C, this serves as a starting point.

The area of the screen that is on the audience’s left is A, B is the next screen area to the audience’s
right. When used, C, would be on the audience’s right. if one iuimage covers the full screen, this would also be
C-

The projectors used omi screen area A would also be identified as time A project ion unit and would be
controlled by FADER UNIT A. When stacked , the cop projector is number 1. if not stacked , the projector
on the audience’s left is 1.

Slides are numbered in sequence in ten-i-is of the order in which ti ey appear on the screen. If two
images occur at time sautme time. the one on the audience’s left is nuunbercd first. ii revisions are made in the
presentation, the slide numbers reunain the same ; i.e., do not change the identification of a slide even
though it is nu sved to a different place in the presentation. When it is moved, make the required correction
on the Cm-ide Sheet.

The slides are designated in coluituis i-in ti-ic code sheet. All of the slides in the first column are in try
A-I. The second column is A-2. This enables you to verify that the slides are in their proper place.

lt is essential that you can accurately determine whether or not the proper slides are in the designated
tray. When you are using multiple projectors, it is exceedingly difficult, if not impossible, to work around a
misplacement. Just follow a simple logical system from-i-i the beginning arid double check every step. A little
care m u  gett ing ready can save hours later on am-id ntuay well prevent embarrassment in front of your audience.

(6. (mpu~ing a Prerecorded Tape

One of ti-ic immajor advantages of the ELECTRONiC MEMORY PROGRAMMER is time ease with which
the tinal impulses are added to t ue prerccordcd narration. W ith- i the impulses stored in the PROGRAMMER,
the output of the PROGRAMMER is connected to the lmnpulsing track of the recorder. While playing back
the recording. any imuipulsc , no mmuatt e r iuow cou-iuplcx . is transferred to the tape merely by depressing the
F~XECUTE bar a single time. 

—

Figure BIb displays the in-ipulses for the first portion of time presentation used as a sample lucre.
Figure 1317 is the first page of time script. With tite program itt the memory , the narrative on time prerecorded
tape is played back witim the impulse channel in the record nuuode. If a 2570, 2573. or 2590 cassette recorder
is used, the cord goes betwcen ti-ic upper (output) jack csn the PROGRAMMER arid the EXTERNAL
SYNCH INPUT jack c--if the recorder. Note that the first cue (000 000 000) is placed c-in the tape bcfore time
narration begins. In practice, we often place a series of these at the beginning of the tape to give time
opeiatt-ir a chance t i- i correct airy projectors that m ight require it at the bcgintming c-if a presentation.

In this style of pmgrai-i-imuiuug. the images are chaniged during the narration. Rather than changing
slides between paragraphs, the image is changed to coincide with a precise word in the m uarra tion .

ImpuWug - Practical Exercise
Obtain or uuuake a prerecordcd tape of this presentation and the tape containing the impulses. Load

the impulses into the PROGRAMMER from the cassette or create them following Figure 816. Change cord
and transfer impulses to cassette by following the script in Figure 1317. Note that the PROGRAMMER is —

displaying the next cue. This is transferred by depressing EXECUTE as indicated by the numbers written
above the words in-i the script. These numbers must agree.

Two points should be called to mind before concluding. Fit~t , this tecimnuique assumes that on have
recorders that allow you to record on one track while listening to the other. The only AV cassette recorder
tluat I am aware of at this time is the Woliensak. Models 2570. 2573, and 2590 are particularly suitable. The
second is tha t it is not desirable to duplicate the control track. While duplicate narrations may be used, it is
difficult to obtain reliable operatioru when the intpuises are duplicated. On-ic suggestion is to retain one
cassette with the master audio and a second with time recorded impulses. Duplicates are made h~ transfer-
rimmg the impulses to the PROG RAMMER and impulsing the duped narration frotmu it. It takes a little more
time but pays off in reliability. There is seldom a requiremumeut for more than one duplicate.
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ARION 909 DigItal Memory Prograuuaner - Code Sheet page_I

T i t le: fl21-O7-O~•Ario,Always start programing with
RESET then STORE. Author : 1~71

Always end programing with Date : Z3 ~krn 9?
000 000 000.

Screen A Screen B . Screen C Cue RTA COMMANDS Notes

: : : 1 000 000 . 000 
_______________

R 000 
—

— _:_ ,~~ .,. — 000 000 000 
-

3 000 000 000 
______________________

: : : 4 000 000 000 
_____________________

.5 000 100 000 
_____________________

_:_ — 
000 000 000

‘7 000 000 000

_:_ ..~~~~~ — 
000 000 000 

_____________________

— ...~~~~ , 000 
—

9 000 100 000 
______________________

000 000 000 
____________________

_:_ .11 
— 

000 000 000 
_____________________

— — 
000 000 000 

_____________________

000 000 000 
_____________________

000 000 000 
____________________

— _: — — — 000 000 000 
____________________

000 000 000 
____________________

Figure B16. Sample program - initial impulses.
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TECHN IQUES OF UTILIZING MULTI-SCREEN PRESENTATIONS
Did Cue Discussion for Presentation via AR ION

I
2 3

Work unit 1121-07-05 “Techniques of Utilizing Multi-Screen Presenta-

tions” was initiated in response to RPR 75-16 front SAC . It  requires

the evelopment and demonstration of a series of control techniques

of which this is the first.

5
The Dig i-Cue configuration is off-the-shelf and readily available.

6
It is basically an add—on system . The basic equipment , other than

7
standard projectors, are a special cassette recorder, a three speed

dissolve control , and a Digi—Cue Progrananer . Unlike many cornuercial

systems , the Olgi-Cue is used both for recording the program and

also for playing it back. You do not need one device to make the

program and another to play it back.

flgurr 131 - Sample pragram - script.

so 
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APP ENDIX C: COURS EWARE DEVEL OPMENT OF TEAM TRAINING PACKAGE

1. Courseware Development

Devek p Task Outline. The early development stages f i r  the audio team coaching, te levision tea m
coaching, and television-aided remedial study strategies are quite sin-iilar; i.e.. all three were desi~ ued to
provide instruction for a single team job. Figure Cl shows the suggested student flow from television team
coaching through audio team coaching to unaided performance or task mastery . Television-aided remedial
study can be used to help students utuaster tasks if they have had difficulty during audio team coaching.
Television team coaching provides a preview of tasks by presenting an overview of job sequence and team
member coordinat ion. Audio team coaching provides audio cues for performance of each job step.
Television-aided remedial study provides a special visual review of individual team position performance
skills.

TELEVISION ~ AUDIO UNAIDED
— TEAM TEAM 0’

~ERFORMANCE
COACHING 

,
__— CO A CHI NG

(
~~~ TELE v ISI ON~~)

REMEDIAL
STUDY

Figure Cl. Suggested student flow through team training strategies.

The early development of all three instructional st rategies involved the establishment of goals and
objectives, and the systematic examination of the tam-get task (i.e.. the task for which training was to be
developed). Analysis of the targe t task cmulminated in the production of a task outline. The task outline was
used as the basis for the production of the audio and video tape strategies. This section will discuss the
procedure for development of the preliminary task outline.

The three strategies discussed here were designed to he used with mea nt- i tasks w hich require d a student
to follow a prescribed procedure , while coordinating his activities with other teanu meuuibers . Although the
strategies developed were oriented toward team task perforntan ce . t hey could be unoditled to teach
individual tasks. For exam ple, an airman could preview the use of ti-ic AN/PSM-6 multinneter using the
television coaching strategy; then be coached through a se ries of practice exercises, using the audio coaching
strategy; and then, if necessary, be reviewed on individual elemu tents of time use of the multiuneter . musing t he
television-aided remedial study strategy.

Figure C2 sltows the procedure which was followed to develop a validated task outline. Each of the
steps are discussed separately as follows:

Establish Goals. Instructional goals were established to guide rite development of the television-i team
coaching. audio team coaching, and television-aided renmedial study strategies. l’he primary goal for this
project was to develop materials which would allow students to achieve proficiency in team coordinatn~nfor the performance of specified team tasks. In general. the goals were:
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I . To fanuiliariie students with the overall orga ,mi/atkm amud flow of the task ~,rim)r to their tirst
attempt at task pert~mrimuat uce.

2. To provide each teamum umuenube r with individuaiiied coaching tailored tm m the stage mm~ prac t ice aum d
team proficiency.

3. To provide renmedial instruction for inudividual studen ts having diltienulty perform ing the duties of
their teani position.

The target t ask selected for developnmeuut was the inustallation of a tireloaded nnuitiple efect ion rack
(MER) on the outboard pylon of the F-4 1) aircraft .

Choose Stratcy.y and Media. Time decision to utilii-e audio and video strateg ies was based on an
exaunination of the instructional goals. tlc characteristics of the tasks to be ieanmed, and time cost-
effectiveness parameters (e.g., uimatetlais preparation time, stu~lemut working tune , cqulipfl)eJ1 $ requirements.
etc., as outlined in Air Force Manual 50-2, Instructional Su’ste,ns A’~elojuntnt).

The decision-makimug process used for selection of the optinuuimm stratcgy/nntcdia combination is
illustrated in Figure (‘3. Time general Procedure was to exaimmiume the types of stimuli associated with time task
to be taught (e.g,, visual, auditory - etc.); the required student perforunance (e.g., use of Imand ,
communication with others. etc.); and time instructional goals. If the task contained substantial visual
stimuli, t he strategy required a visually oriented immediunu. If the task was largely manual , time strategy was to
e m p loy visual stimuli, together wit lm the action of the student ’s hands. If the inmstructional goal requ ired
uumimtimu mum instructor support , the strategy was to feature studetmt.commtohlcd or equipnmeum t-couu(roIled
presentations.

In the case of loading a preloaded MER, visual stimuli were important am-id students were required to
work with their hands. Therefore, the appropriate instructional strategy had to incorporate visually
oriented media ideumtify ing the stimuli and depicting the manual perfornianuce required ol the students.
However, no single strategy could satisfy all three instructional goals. Therefore, it was necessary to select a
separate strategy for each goal. A vistually oriented st rategy was selected to familiarize the students with the
overall work tlow of time task . Television was selected for tlmcse muses because of low materials preparation
costs. An audio~oriented strategy was selected to provide coaching to each team member during task
practice. The audio strategy was chosen-i primarily because of time necessity of providing individualized
coaching to teaum meunbers performing coordinated job tasks in different locations. Fhually, a te levision-
oriented strategy was selected to provide remedial instruction to individual leant menubers .

Develop Behavioral Object ives . The general inst ructional goals were converted in-ito specific leanuing
objectives. To assure that objectives were written to support the devclopmmm ent of time inmstruct ional immaterial .
the following questions were asked:

I. I~~es time behavior described actually reflect the underlying goal which is to be acimieved?

2. Has the student ’s behavior been described in such a way as to allow detection of’ the behavior
when it occurs?

3. Are time conditions under which the pcrformumance is to be observed clearly specif ied or implied?

4. Is a standard of perforuumance given?
Table Cl shows the program goals and the behavioral objectives developed for eaclu of time goals. It

should be noted that not all goals have objectives. In these cases it was decided that the goai stateunent itself
was sufficiently explicit to specify its achievenmuent. Several assumptions were made concerning the pre-
requisite skills and knowledges of incoming students. These assunmptions were based on the location of the
material in the course. It was assumed that the students would be familiar with the aircrat’t . weapons, and
tools (i.e., they would know the nomenclature, locatioum , and operation of necessary cquipnment items~.
Given these assumptions and the nature of the task to be learned (i.e., a fixed procedure requiring
coordination among teautm members), it was felt tlmat a hierarchy of objectives was not required for the
instruct ional segments being developed.

Develop Task Observation Guidelines. Three data sources were identified for the MER installation
task and included Technical Order (TO) I F4C.33-I-2 , direct observation of the task, and instructor
interviews. The duties of each teanm member had to be determined and recorded. Likewise, special hai.ards
were noted, along with any discrltnmnuations which might be required.
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Figure C3. Sampk decision tree for selecting appropriate instructional media.
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Table CI. Instructional Goals with Their Associated Behavioral Objectives

Goal Obje ctive

Install preloaded MER on outboard pylon of F.acin student team utiembe r will perform eaclm
F-41) Aircraft. individual step procedure with not uttor e titan a 10

percent error rate.

Time studenm t teamn will perforut-i all steps each
step in its proper sequence.

- 

- 

Time student team-il will install the preloaded

- 
MER within a specified time lin it.

Ac hieve itm eum t of pro ficienu t team member Students will communicate only appropriate
coordination, verbal instructions to on-ic another using time proper

term inology amid fonmuat.
Student lean-is will work together to accomplish

all procedure steps without coniflicting actions.
Students will respond with only appropriate

response upon conmpletion of cacim task step.
Familiarize students with the task prior to tl eir Student team menubers wili umuake no positio,u

attempt to per foruum the task. errors in locating equipment item-i-is.
Studemm ts will be able to describe time sequence

of tasks assigned to their team positions prior to
attempting the task .

Students will receive a large ammmou nt of task Students will commit no more than-i 5 percent
support during early stages of practice. procedurai errors in time early stages of practice.

Students will receive diminishing aumuounts of
task support ii later st ages of practice.

Remedial support will be provided for areas in Each student team member will achieve criterion
which a student may have difficulty in ach ieving performance in the assigned team positions.
the perforitmance criterion.

collect Detailed Task Data. The task data collection procedure began with a review of the ME R
installation procedure as described in the TO. A tas k outline was developed front steps identified during the

- 
- development of task observation guidelines. Once the observer was tiuoroughly familiar wit im the task as

- : described in the task outline. Ime observed actual task performance in the Weapons Mechanic school. Task
perform ance was video taped in order to allow reviewing a task while correcting ti-ic task outline. After
observing task perfornmance, the developer interviewed course inst ructors to assure accuracy in his
observations and interpretations. Interviews with instructors were guided by specific questiou s based upon
the data collected from the TO and task observations. Special care was taken to specify tolerances , stimuli
needed for discriminations, and other special characteristics (e.g., position of sw aybraces . positions of
cockpit switches, etc.).

2. Audio Team Coaching

Applicable Areas . Audio teanm coaching was designed to teach students, the skills needed to success-
fully perform tasks which required coordination between two or nmorc individuals. The tapes for the audio
team coaching strategy provided all information required to talk each t eam uneniber through a task. All cues

55



- ~~~~~~~~~~~~ .—  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .‘——‘

and instructions umeeded for tash perforummance were to be provided to each team member individually. Only
timose instructions required for a given tea m position would be giveum to the numan working in tiuat positioum
(e.g.. tealmu nmeunbe r nunnber I would receive only instructioums relevanm f to position I , while member nummiber
3 would receive only instructioums for position nunmber 3). This was made ix-issible through time use of a
unultitrack recorder with tIme instructions for each teamtt memumber recorded on a separate tape track.
hmstructions were tranmsnmitted with a small radio traumsm itter to the teanu menmbers througim receivers in
earphones. However , since conmmuuricatiomm between team mneunthers was required . a single earphone was used
by each student lean-i-i member, thereby allowing time wearer to lmcar verbal conmmnands and responses from
fellow teauu-i members.

Description ~J I) eI ’elop e(I Materials. l’he audio team-il coaching nmaterials consisted of timree separate
tapes, designed for use at different stages of ti-ie learning process. Tape I, used early in the learning
experience, was the most complete of the tlm ree. It provided preparatory cues, perforntmance instructions.
and feedback information. The preparatory cues told time trainee what he would be doing next , and
prepared him to receive the information given by ti-ic teal-i-i leader reading the TO, and by the coaching tape.
Following the preparatory cue, detailed performance instructions were given, which told the studeuti
exactly wimat to do. These instructions included a description-i of stimuli essential for decision-i-iuakiu-ug. The
student was also given the verbal response with which to acknowledge completion of the step. Fimmally, a
feedback cue was provided, to serve as a performance reinforcer (i.e., the student was told what he should
have done, and what the status of time equipment slmould have been, with correct performance of the step).
Fohlowiu g is an exanmple of a typical sequence of instructions provided to a single team member.

.4ntieipworv Ose

“You will check canopy struts and seat pins.”

Performance Inst rueGons

“Check that canopy safety struts are installed on-i caimopy actuating ar nm s just aft of
ejection seat in eaclm cockpit.”

~Check that forward and aft ejection seat safely pins are installed. Slide your hand
along the entire length of each-i streamer to verify that all safety pins are properly
installed.”
“If the struts and pins are missing, ask for assistance front-i the team leader: if the
struts and pins are correctly in place, call out, ‘St ruts and safety pins installed’.”

Feedback Cue
“All safety struts and safety pins should be correctly installed.”

Whenever possible, time wording used on the coaching tape coincided with the wording of the
appropriate TO , even if ti-ic tape repeated the step description as read by ti-ic leant leader.

The second tape in tIme audio teal-i-i coaching package was used after the students mnastered time task
using tape 1. The second tape lacked utmost of the performance instructions, and provided students with
only anticipatory and feedback cues. Tape 3 provided only feedback cues au-id was to be used after students
had mastered each of the task steps and were familiar with time step sequence. Complete memorization of
the step sequence was unnecessary, since the team-i-i leader was required to read time steps from the
appropriate TO as the t ‘sk was performed.

Makeup and Use of the Tape. Time audio leant coaching tape be~an with an introductory segnment .
which was identical for all team members. Time introduction included:

1. IdentifIcation of the tape and a description of its objectives (e.g., “You will install a preloaded
multiple ejection rack on the outboard pylon of the F.4D aircraft”).

2. InstructIons to the students about how they were to perform and how they should use time audio
coaching equipment (i.e., a brief description of the strategy).

3. Special instructions about safety procedures which had to be observed.
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4. IdentifIcation of the teanm u-i-ieinber position to which the student was listeiuing. If the position was
not correct (i.e., lean-i member number 2 was listening to position number 3), students were told to
exchange earphones.

Figure C4 gives a graphic representation of the action of the tape during a typical coaching segment.
The tape stops automatically after the first preparatory cue . Following the preparatory cue, team nimeunber
number I, the team leader, reads the first step from the TO and then restarts the tape. When the tape is
restarted, perfornmance instructions are given to each of the team members. When the last (longest)
performance instruction has finished, the tape automatically stops. As each lean-i menther finishes his task,
he reports verbally to the teanm leader. When all team members have finished, the teanm leader restarts the
tape. The tape then provides a feedback cue, which is a statement of the required equipnment status. If the
equipment is not in the required status, an error has been made and the tape is stopped by the team leader
until the error has been corrected. if no error was made, the tape continues to run until time next
preparatory cue is given.
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F Fjgure C4. Tape recorder action during typical audio team coaching segment.

Prepare Script . The script for all team positions was written and worded to reflect the relevant
sections of Technical Order 1 F4C-33-l -2 (i.e., the steps and instructions found in the TO were repeated in
the tape script verbatim whenever possible). l’his was done to facilitate positive transfer from the learning
environment to the job situation since students would eventually have to rely entirely upon information
found in the TO.

Record the Script. The script sections associated with each team position were recorded separately on
a single track of a 4-track tape. The narrative for each of the four team positions was recorded on its
respective tape track for each task step before proceeding to the next step. This procedure assured that
there would be adequate tape for the longest of the four narrations.

3. Televiion Team Coaching and Remedial Study

Descnptk,n of Television Team Coaching Materials. These materials consisted of a videotape presenta-
tion of an entire team task. A typical television team coaching videotape began with an introductory
segment consisting of an identification of the videotape and a description of its objectives (e.g., “You will
view the installation of a preloaded multiple ejection rack (MER) on the outboard pylon on the F.4D
aircraft”). The remainder of the tape showed each of the steps necessary to accomplish the objective.
Whenever critical task elements occurred (i.e., difficuLt, dangerous, or otherwise exceptionally important
steps), the videotape highlighted these elements by focusing upon the critical aspects of performance. As a —

step was shown, it was verbally described on the audio track of the videotape. Special instructions,
comments, and warnings were also provided.

Television team coaching videotapes could be viewed by individual students or by entire teams. Each
student viewing the presentation followed the procedure in a copy of the appropriate TO, which provided
him with the opportunity to associate the TO procedure with a visual representation of the task. The only
limitations on the number of students who could simultaneously observe a presentation were the size and
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imumber of the television nuonj tors anmd the number of copies of the TO available. For u-imaxinmuln usefulness.
the tape imad to be viewed by a single studenmt to allow reversing aumd replayinmg of nape segments as desired. A
nondistracting viewiumg environment was essential.

Description of ’ Televison-Aidecl Rc ’~ne’dia( Study. Timis strategy was int ended for use by students who
found difficulty in achieving the specitled perfornm-iance criteria. The strategy was desigumed to provide
students with a de tailed review of ti-ic procedures associated with a single tea i position .

For this strategy , the focus of ’ the videotape was on t ie behaviors of a single team member (e.g., a
tape of the actions for leant-i mennher Number 3 showed the step-by-step activities required of that tcanm
nmember). If other team nmennbers were performinmg, their tasks were briefly described on the audio portion
of the tape.

Television aided remedial study has the sante advantages as television teann coaching in ter l ts of
accuracy, repeatability, and tiexibiity. The tape begins with aim ideu tifcation segment wlmich specifics time
ta pe’s objectives (e.g., “You will review the behavior sequence of load tea n nmeutm her Number 3 during ti- ic
installation of a preloaded nmutul t ip le eject ion-i rack out the outboard pylon of the F-4I) aircraft ”). The
reutma inder of the videotape shows the steps necess a ry to accomplisim time objective. Difficult , dangerous, or
ot lmerwise exceptionally important steps are enmphasized.

4. Videotape Production

The videotape script coumsiste d of two parts , camera directioums uud audio scr ipt, lime scene
description . caum mera location. cau mtera n-i-iotion, etc.,  were de term inmed by stud ying time task outline. m m
add ition , instructor personnel were questioned about tlue task to assure that all appropriate activities would
he recorded on tape . There were two categories of sceumes to be taped. The tlrst consisted of showing teaun
t m enmbers perfo rnminmg their duties. These scenes were taped during actual task performance and did imot
re~ uirc specia l staging or intterrupt ion of on-gomg activities. Ti-ic second category of ’ sceu es consisted of’
t hose whiclm required special set ups (e.g. . close-ups of special features , such as swaY brace settings . switch
position-is. etc.). The two categories of scenes were recorded at different times and  counhinted later to t~mru n
the fInished videotape.

An-i audio script was also written for each scenme. Wherever possible , t ime audio script followed verbatim - -

the relevant sections of Technical Order I F-4C-33-l-2. This was done to facilitate transfer of train ing to t i e
work situation in which students would have to rely on inforn-iation found in the TO.

A backpack portable television-i camera au-id half-inclm videotape recorder were used. Time cameran-ian
carefully followed the shooting script to be certain that all necessa ry activities were recorded. h owev er ,
unexpected movements by team members and the presence of stray light which would shine directly into
the canmera lens made it necessary to deviate slightly from the shooting script. Nevertheless, the activities
which were desigu’iated in the script were recorded as directed. Careful attention was given to noting all
errors in task performance as ti-icy occurred so that they could be eliminated from ti-ic final tape .

The taping of the special set ups was accomplished with the portable backpack television canmera. The
special sequences included close.ups, stills, and special staging effects (e.g., a finger pointed to Parts of the
ejection rac k as they were named). The canneraunan carefully followed the shooting script to assure that all
necessary elements were recorded. Errors in recording were noted for later removal from the finished
videotape. The two tapes were combined to form the final videotape.
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